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INFORMATION STORAGE AND PROGRESS 





If the technological history of n s accomplishments were The future, viewed in the perspective of this new memory 
divided into a twenty-four hour day, the accomplishments of man the opportunity for an even greater 
the twenty-fourth hour would v y outweigh the sum to rate of pr 38 wherein it is possible to envision the 
of the first twenty-three. This su of progress has resu hievemen ninute of the exemplary 24th hour 
in part from man’s ability to pe nently record and use exceeding the sum | of the first 1,439 minutes 
information relating to his experi , Ne nforma 1) storage concepts ty y but one aspect of 

The writing of human experience he first pert 
information storage system began only 10,000 years ‘ 
The pages of history written since, would require a storage 
area larger than the Empire State Building to contain them. 
Thus man’s ability to chronicle facts has far exceeded his 
capability to store them for easy reference. 

Now scientists in the Pomona Division and ASTRO, 


ASTRO DIVISION 


Marquardt’s division for research into the space age, are 


developing a multi-channel information storage system with C if vard, 
an order of magnitude superior t known storage method. . 


RESULT: all information recorded during the first 100 cen- 
turies of civilization’s history may be stored in a 6 foot cube. 


CORPORATION 
CORPORATE OFFICES, VAN NUYS, CALIFORNIA 


@ ASTRO @ COOPER DEVELOPMENT DIVISION @ OGDEN DIVISION @ POMONA DIVISION @ POWER SYSTEMS GROUP 
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move it in 


... couple it... turniton... 


with a Mickers, “packaged” unit 
power is instantly available to operate 
your missile-support system 





Fast and easy installation is an impor 
tant advantage of these “packaged 

hydraulic power and control system 

by Vickers. It saves time at the missile 
site keepy “on-the-spot” labor 
charges low. That's important! Yet 
this fast installation is only one of the 
benefits you get with these factory- 


component interchangeability, 
cing ease and quick location of 
na'function. All components are 
jually tested; complete power 

inits are pretested before shipment. 
insure Predictability Vickers 
esigns and builds systems which meet 
st rigid performance specifica- 
ambient 


built power packages including predicted 
Save Design Time 1932 perature, weather and other con- 
Vickers has custom designed hydraulic 
power packages. Thus, we know how 
to avoid “false starts’’ and can de 
velop highly efficient units in a hurry 


Eliminate Mismatching Each es 
poner package contains compatible, ; 
valanced components all produced by 
~ there 


Since 
Reduce Field Inventory — As far 
' ible, units are designed with 
ponents that are commercial 
items. Inventories of ware- 
tocks can be kept low because 
nponent and part interchange- 


Vickers. There are no hybrids 
is no need for “force fits’’ 
Save Space Units are surpris- 

ingly compact, yet all components are ‘ 
easily accessible. Solid steel drilled 
manifolds reduce piping and space ers 
Components, lines and connection 
are kept to an absolute minimum 
Simple Field Adjustment The 


building-block concept is followed to 


Meow far advanced is your proj- 
eet? If it is im the design and de- 
pment stage, we can immediately 
, team of hydraulic specialists 
ur plant to work with your en- 
If it is in the “breadboard” 
et us give you an alternate pro- 
On many applications we have 
gested much improved power units 
ttractive production-line prices. 


Write for Bulletin 5303 
“Vickers Oi! Hydraulics for Missile Systems”’ 


Hydraulic Products 
for Marine 

and Ground Defense 
Applications 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Marine and Ordnance Department 
WATERBURY 20, CONNECTICUT 

+ WASHINGTON, D. C. 


* MEDIA, PA «+ SEATTLE, WASH 


DISTRICT SALES OFFICES: DETROIT, MICH. + EL SEGUNDO, CALIF 








SILICONE NEWS trom Dow Corning 


Beyond All Others... 


Here’s Why Silastic Is Used 
In Man’s Probes Into Space! 


By going faster and farther into space, the X-15 adds to our rapidly ex- 


the chances of men and materials surviving 


the trip out—and back. That’s why only proven materials are selected. 
One of those is Silastic® LS, the Dow ¢ that 


resists oils, fuels and solvents. 
Engineers of Reaction Motors Division of Thiokol Chemical ¢ poration 


specified an accumulator diaphragm of Silastic LS for the X-15’s XLR-99 
engine. The accumulator provides oil at a constant pressure to the lube 


panding knowledge about 


orning fluorosilicone rubber 


oil pump. Gaseous nitrogen under pressure is the source of stored energy, 
and is separated from 4-11V Halocarbon oil by the Silastic LS. 


Here are diaphragm requirements the designers established as essential: 

An elastomer flexible 8&0 to 200 F (Silastic LS maintains its flexi- 

bility from —80 to 500F); compatible with the lube oil at low 
Silastic LS has little swell or change in duromete: 

readings after immersion in many hot fuels and 

fluids); will not contaminate lube oil (Silastic LS has no plasticizers 

or additives which can contaminate by leaching). 


from 
and 
elevated temperatures 


oils, some hydraulic 


Write 
your vy of 
Aviation Industry 


1009 for 
our new 
Brochure 


Silastic LS... the only elastomer to meet 
all these requirements... helps the X-15 
as it knocks on the door to outer space. 


Shown below is the XLR-99 rocket engine 
The lube oil accumulator is the light weight 
made possible by the diaphragm 
of Silastic LS... instead of the heavy, 
bulky Parts of Silastic 
be engineered to meet your specific needs 


type. ee 
piston type. can 


our rubber fabricator, 





Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES EW YORK WASHINGTON, 0. C 





AVIATION CALENDAR 


Sept. 27-30—Space Power Systems Confer 
ence, American Rocket Society, Miramar 
Hotel, Santa Monica, Calif 

Sept. 28-30—Conference on Solid State Nu 
clear Particle Detectors, Asheville, N. ¢ 
Sponsor Air Force Office of Scientih 
Research; National Academy of Sciences 

Oct. 1—Second Annual Fly-In for General 
Aviation, National Aviation Facilities Ex 
pernmental Center, Atlantic City N. J 
Sponsor: Federal Aviation Agency's Bu 
eau of Research and Development 

Oct. 2-10—Federation Acronautique Inter 
national Annual Meeting, Barcelona, 
Spain 

Oct. 3-5—Sixth National Communications 
Symposium, IRE, Utica, N. ¥ 

Oct. 3-5—Seventh Annual Meeting, Insti 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3.5—National Midwestern Conference 
on Air Logistics, Institute of the Acro 
nautical Science Tulsa, Okla 

Oct. 3-5—First International Air Trafh 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn 
Sheraton-Palace Hotel, San Francisco 

Oct. 4—13th Annual New York State Avia 
tion Development nd Operation Con 
ference. Hotel Onondaga. Svracus N. ¥ 

Oct. 46—Sixth Conferen m Radio Inter 
ference Reduction hicag Il, Spon 

RK ; | vat US 
Na USAF, IRI 

Oct. § r on Opportunit 

" Amencan 

















Ma 


AEROSPACE 


mM SS I le } COMPONENTS 


BY LAVELLE 





AVIATION WEEK and Spoce Technology Sheet metal wall thickr controlled as the outer surface 


. ’ i. f . 
September 19, 1960 @ of an aluminum alloy 1 ne is machined to precision size 
Vol. 73, N ] . ee pie 
o. 12 on a boring mill at La Part of the RVX Series re-entry 


an additions 1 in Decemt. 


pong. Jemes Wi. Beties vehicle structure, reco ifter full ICBM range flight, the 


ta Galterial Clrestation and A@vertising Ofees: Me machined cone is typica nethods used by Lavelle to meet 
Graw- Hill Baiiding West tled Street. New York 16 ; 
4 a! Albany. N. ¥. OFFICERS OF THI the varied requirements « 1erospace industry. 
’ Ne ni tend, t tet » 


Shown between the nos« tructures above is a part of the 
Hawk missile system, a ra destal base magnesium weldment 


Harry L. Weddell, Executive Vice Pres partially machined after mbly. Lavelle works with a wide 
te th Goewtrich, View Preadent ar ‘ : 
en 2. Couhe, Beereaty, | som persene whe have range of metals and all produce sheet metal components 
m ' 
Deeg ee eeaeciney “Position ond conenns for missiles, electronic ind ground support equipment 
conection mest be indicated on subscrigtion order 
ples Tot Submeription rates United Sta to exacting specificatior Major companies rely on Lavelle 
t “ ‘aneda #8 ome re 7 


$2 . ee : for precision component juired in missiles, space vehicles, 


Tiana! laff 


a eee Retend for Uneae jet engines and airframes 


om If you would like to ki: re about Lavelle services, write 


he , , Mirae 1 Publiching ¢ Ir 
r nt Tt Ad ie 1 > , . : ; ; cj B : , 
fie reserret Cotte eS with AVIATION for your copy of a new | e describing our facilities. 
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~ ga oy see LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA, 
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acer, Aviation Week and Space Technology, 320 West Between Philad: Pa., and Trenton, N.J. 
i2nd Street, New York 4, NY 
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(Continued from page 5) 

Oct. 6-8—Society of Experimental ‘Test 
Symposium on Omnisonx 
Ambassador Hotel, Los Angeles, 

Calif. Fourth Annual Awards Banquet, 
Oct. S 
Oct. 6-9—Annual Meeting, National Pilots 
\ssn Western Hills Lodge, Wagoner, 
Okla 
Oct. 8—Third Annual National Acro Club 
Football Fly-In, Michigan \ Duke, Ann 
Arbor, Mich 
Oct. 10-12—1960 National Electronics Con 
feren ind Exhibition, Hotel Sherman, 
Chicago, II 
Oct 10-14—Society f Automotive En 
gineers National Acronautic Mecting, 
Ambassador Hotel, | Angeles, ¢ 
Oct. 12-14—Third AFOSR Astron 
Ambassador Hotel 
Spon Au For 
tt Acscarch; So t\ f 
Engineer Open Meeting 
Oct. 12-14—Seventh Nat 


Oct 14.15—Symposium } High Speed 
Processing hotographic Sci 
ntists & Engineer 

Oct 14.15—] 


Oct 16-19—NI 


TOTAL POWER SOLUTIONS...FROM ITT 


Whether you're working with solar energy in space. ground test check-out equip- 
ment or anything in betweer your problem ts power and the environments 
are extreme IT I provide ip t efficient system solutions in the irea of 


© CONVERSION REGULATION © INVERSION * CONTROL 


This total power Caf ibility has been proved in such customized designs a nique 


uirborne multiple-output primary power supplies omplete power 
sion packages for test vehi C out systems , raft missile launc! 


supplies ind in many ot veay systems and space exploratior 
lo ompti » these ehiwe nf, ruere ad Ick awe ITT tak your 
problem a le < m inception, car ly analyzes the load and draws upon a 


vast inventory design and application data to develop fast, economi il solution 


ITT’s total power « ] readily available to solve your toughest power prot 
len Contact yo Wi é } sentative or write for Data File AW 


Industrial Products Division 


é pora 


Rand 
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ORDER AFTER ORDER 
AFTER ORDER 
AFTER O 
un 


ORDER 
TER ORDER 
AFTER ORDE 


Stainless Sheet...Exactly the Same 
Order After Order...From A-L 


Every lot of stainless sheet will go through your 
plant with consistent good results when the stain 
less is from Allegheny Ludlum. There will be 
none of the hidden costs that come from pro- 
duction delays due to variations. That's be- 
cause A-L stainless sheet is processed under 
strict quality control—from chemistry to 
finished gage to pickling solutions and 
right on through the entire cycle 
A-L quality control extends to you, 
the user. Our mill people make regular 
visits to check on the quality being fur- 
nished customers. You need only a phone 
call to get help in processing stainless from Allegheny Ludlum 
Evidence of the consistent high quality of Allegheny Ludlum sta: 
less sheet is seen in polishing. Often polishing costs of A-L stainl 
sheet are half that of competitive material. Remember, all A-L finis 
stainless sheet stock is made to polishing quality standards 
For consistent temper, tolerances, and finish in flat rolled stainl 
products, call your Allegheny Ludlum salesman, or write: Allegheny 


Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Penn- 


sylvania. Address Dept. AW’-9-2, 


Ly. ALLEGHENY LUDLUM (F 


EVERY FORM OF STAINLESS EVERY HELP IN USING IT +>" 





SPACE 
“ie, VEHICLE 


DEPARTMENT 


By viilizing the sun's energy, 
41 G-E thermionic converters 
can equal power ovtput of 
1,000 batteries for one year. 


..center for missile and space technology research 
and development at General Electric 


Progress in power for space 


Manned space flights, as well as other U.S. space 
projects, will require new, light-weight, long-life 
sources of electrical energy. Conventional batteries, 
now being used in missiles and satellites, are far too 
, heavy for most future space applications 

For example, during a year’s operation, one thou- 
sand 15 amp/hr batteries, similar to the one shown 
above, would be required to equal the 41 watts which 
the thermionic converters in the photo can generate 
These batteries would weigh 


from the heat of the sun I 
15,000 lbs—a complete thermionic system, including 
General Electric’s Re- 


collector and orientation 


the converters developed 
search Laboratory plus 
equipment, only about 20 lbs 

To provide such new, light-weight systems, engi- 
neers at General Electric’s Missile and Space Vehicle 
Department are investigating a wide variety of prom- 
ising space power sources, utilizing the specialized 
capabilities of other Company research operations. 
For instance, under U.S. Air Force contract, G.E. is 
conducting extensive research in thermionics, and is 
developing an experimental thermionic system con- 
sisting of a solar collector, converters, and storage 


and control components. Intensive work in photo- 
voltaics includes the development of an advanced unit 
to provide more than 500 watts of continuous power 
for the Advent communications satellite 

For the U.S. Army Signal Research and Develop- 
ment Laboratory, a regenerative fuel cell is under 
development, as are magnetohydrodynamic electrical 
converters for the Air Force Office of Scientific Re 
search, WADD and BMD. In addition, MSVD is 
investigating nuclear thermionics and nuclear turbines. 

To learn more about these MSVD space power de 
velopments, write to Section 160-76, General Electric 
Co., Missile and Space Vehicle Department, Phila- 
delphia 1, Penna. 


GENERAL €@ ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMENT 


A Department of the Defense Electronics Division 


Scientists and Engineers interested in career opportunities in Space Technology, contact Mr. T. H. Sebring, Dept. 160, MSVD 








VERSATILE METAL 
FABRICATION 


If it's metal-working engineering or design . . if it’s metal fabricati: 
Division bid on it! C-E’s creative R&D and engineering teams are 


let Youngstown’s Continental-Emsco 
ready to tackle your toughest problems. 
Batteries of modern milling, boring, turning and gear-cutting machinery, manned by highly skilled and 
into structures of steel, special alloys or 


experienced personnel, stand ready to transform your plans 
lesigned, developed and manufactured 


aluminum. A C-E job at our Houston facilities will be engineered 
at one fully integrated plant over 77 acres 336,505 square feet under roof. Plant qualified for 


MIL-Q-9858 quality control. Write, wire or call today for faster deliveries . . higher quality . . lower costs. 


$e CONTINENTAL -EMSCO company 


COMPANY 


A DIVISION OF THE YOUNGSTOWN SHEET ANO T 











A highly mobile electronic air defense system insuring nearly instant 
destruction of hostile aircraft by coordinating antiaircraft missile 
firing at split-second speeds has modernized the field army's air 
defense capabilities. This ‘vest pocket’ air defense, mounted in 
standard, heavy duty 2'/,-ton Army trucks, is another high-quality 
development of one of America’s leading manufacturers of military 
electronic systems, the Hughes Aircraft Company 


tO : 
\ \ 
\ ; ’ r This air defense system's complex circuits are interconnected 


y> ‘ ‘ 
a a a ) 
~ \ with Burndy HYFEN and coax STAPIN connectors. Contacts are tool 
> \ | crimped on wire ends at the workbench, then snap-locked into in 
j % ' ‘ serts on the job, reducing time and skill required to install and 
/ 
i, ‘ \ service, assuring dependable connections of measurable quality 


HYFEN-type connectors like those used in the ‘‘vest pocket” air 7 id . - ating sin 
defense system have pins and sockets tool-crimped on cable For HYFEN and STAPIN units and installation tooling engineered 
ends, snap-locked in inserts with wide range of configurations. to your connection requirements, contact: OMATON division 
HYFEN and STAPIN inserts are mounted in panels as required. 


cE UJ ag m, > ® 60.10 


NORWALK, CONNECT. @ BICC—BURNDY Ltd. Lancs., England @ in Continental Europe: Antwerp, Belgium @ TORONTO, CANADA 
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24-hour commuter with an intercontinental job. Air Force Minuteman 
is a solid-fuel ICBM capable of instant action. It can be fired from a fixed base, railroad 
car or truck to a target 6,000 miles away. Its launching sites will be as flexible and 
widely dispersed as the country's transportation network can make them. Its important 
re-entry vehicle, the ‘‘business end"’ of the ICBM, is developed and produced by 


Avco—also producer of warhead-carrying nose cones for the Titan and Atlas ICBM’s. 


Aveo 


AVGO CORPORATION, 760 THIRD AVENUE, NEW VORK 417, NEW YORK 
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On the Ground as in the Air... 
RELIABILITY rides:e 





- > c Serer ~ Whatever the weapons svstem, 
the reliability of ground support 


equipment rides on bearings. Many 





such bearings have solid cylindrical 
rollers. 


Reliability statistics prove that 
where load-ability or life expec tancy 
are vital...and both space and 
weight are limiting factors... roller 
bearings do a better job over a 
Jonger period. 


Rollway ’s le me experien Cc inroller 


bearings for military and commer- 


o cial equipment is reflected in our 
new Air-Rol Data Book. It contains 
new and vital criteria for bearing 

e selection. A letter on company sta- 

© ‘ . “ce 
P= oO | tionery will bring it to any qualified 
BEARINGS person by return mail. Rollway 
Bearing Company, Syracuse, N. Y. 


COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 


ENGINEERING OFFICES: Syracuse @ Boston © Chicago © Detroit e Toronto @ Pittsburgh @ Cleveland @ Seattle « Houston @ Philadelphia @ LosAngoles © SanFrencisco 
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GETTING TO 
THE CORE 
OF HONEYCOMB 


st stainless steel honeycomb 
spect, thanks to a new Rohr machine. 
atically, and many times faster than 
ethods, this remarkable machine 
ytes and welds a number of integrated 
structures simultaneously. 
ty is higher, and there is virtually 
t to the size of panels 
nuous operation can produce. 
hr-designed, Rohr-built machines 
peration now. They typify 
ity to come up with the machines 
niques that solve 
facturing problems. 
»nty years, Rohr has been 
ting this kind of down to earth 
g and production know-how to 
industry. Perhaps we can 
work for you 


» R 


MAT 


ROWE 


ABIRCRAFTT CORPORATION 








NOW...ALL OF 
ALUMINUM'S 
ADVANTAGES - 
AT 800 F 
10900 


New Powder Metallurgy Products Broaden Aluminum’s Defense Applications 


THE TRADITIONAL advantages 
of aluminum—at temperatures up 
to around 500°F 


tended to temperatures hundreds 


can now be ex- 
of degrees higher than co1 ventional 
aluminum can take. 


THANKS TO Alcoa's pioneering 
with the 


metallurgical technique 


known as ““d spersion narde 
solid aluminum prod 

from powdered aluminu 

qualities. 


tough, 


ind pressure take on new 
[hey are fine-grained, hard, 
sapphire-like in brilliance, 


and 


amazingly resistant to heat effects. 


ALUMINUM POWDER metallurgy 
products—"“*APMP” for short 
are available in a family of four 
alloys. They are usually extruded 
into forms which can subsequently 
be further extruded, rolled, forged, 
drawn or impacted by conventional 
-working methods. Where 
you need the properties of alumi- 
num, but where temperatures seem 
“too high” for conventional alu- 
minum products, chances are that 
illoys solve 


one of these four may 


a host of hectic problems. 


THE SUCCESSFUL development 
of these new APM alloys suggests 
what can happen when Alcoa re- 
search is applied to defense proj 
ects. We always stand ready to take 
on Research and Development as- 
signments of a similar nature. For 
more information on APM alloys 
or Alcoa’s R&D capabilities, write 
Aluminum Company of America, 
2026-W Alcoa Building, 


19, Pa. 


Pittsburgh 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF 


AMERICA 








Researched, developed, manufactured 
in house by Brunswick 


and tested 


ROCKET MOTOR CASE, Brunswick's exclusive bi-axial 
Strickland “B” Process of fiber glass filament winding gives 
S-D ratio to 2,000,000, provides up to 7,500,000 psi 
modulus. By laying down filaments under tension, SBP 
excels in making cylindrical shapes, unusual contours 
large range of sizes. Pre-stressing gives exactly controlled 
uniformity. 


HONEYCOMB ASSEMBLIES now developed by Bruns- 
wick can support two million times their own weight 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and various combinations of 
these materials. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances, 


RADOMES. Brunswick's non-metallic materials boost heat 
tolerance of radomes and nose cones to 1000-1200°F for 
limited exposures. SBP filament winding gives highest-ever 
strength-to-weight ratios with significant weight savings 
over usual structures. With unmatched electrical uniform- 
builds to tightest tolerance for dialectric 
ympound configurations 


ity, Brunswick 
constants and 


INTEGRATED ANTENNAS. Brunswick totally integrates 
all communications, telemetry and navigational antennas 
and reflectors within primary structures. No sending or re- 
ceiving interference. All-plastic aircraft and missile assem- 
blies give hig! ight-strength ratio, while providing aero- 
dynamically n lines. Can Brunswick Corporation help 
you in any w Write or call today ! 


is) Br NAW 10) 2 


DEFENSE PRODUCTS DIVISION e 1700 MESSLER STREET e MUSKEGON, MICHIGAN 











From tow targets to target missiles... 
From underwater bogeys fo helicopter systems... 


DEL MAR 
arr ers 

A UNIQUE 
R&D 
CAPABILITY 


Today, operational interceptor squadrons all over 
the free world rely on Del Mar weapons training 
systems. Having taken its place among the foremost 
military prime contractors, this vigorous young 
company is uniquely qualified to assume further 
R&D responsibility in broad new areas of study and 


development 


Alert to the training requirements of new weapons 
systems, Del Mar offers an R&D capability that is 


built upon 


(1) An engineering and scientific staff of interna- 
tional reputation in advanced system studies 
and weapons system development 


Management personnel with extensive back- 
grounds in the employment of current 
weapons systems in both combat and training 


Laboratory facilities conducive to creative 
work backed up by complete production 
facilities for the support of developmental 
and testing programs 


And, finally, a company historical record of 
having successfully designed, developed, and 
produced operational weapons training sys- 
tems during the past decade, 


For more complete information on this unique train- 
ing and weapons support system capability, write for 
the Del Mar R&D capability brochure, Bulletin 
AW 


International Airport 
Los Angeles 45, California 


Engineers and Scientists 
investigate Del Mar for a rewarding future in hydrospace 
sciences, aerospace sciences, and environmental systems. 
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Grumman 
Gulfstream 


newest business aircraft 
equipped with Kelsey-Hayes 
wing-flap actuators 


Cspeco > This new twin turbo- 

NT , prop business airplane 
carries up to 12 passengers in 
pressurized comfort well above 
30,000 ft. and at airspeeds 
exceeding 350 mph. 


Capable of operating from 

short runway airports, 
Gulfstream gets its wing flap 
action from a hydro-mechanical 
actuation system designed and 
produced by the Steel 

Products Engineering Company, 
our division in Springfield, Ohio. 


SPECO, a supplier to 

the aircraft industry for over 40 
years, also produces helicopter 
transmissions, lightweight 
special hoists, precision radar 
antenna mounts, precision 
gears and gear assemblies for 
the aerospace industries. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 
HAYES 
CGCOMRAINIYY 


Automotive, Aviation and Agricultural Parts 
Hand Toots for industry and Home 


18 PLANTS: Detrott and Jackson, Michigan 
Les Angeles, Philadephia and McKeesport 
Pennsylrania, Springfield. Ohio: 

New Hartford and ('tica, New York 

Deven port. lowa, Windsor. Ontario, Canada 








What’s up...and where 2? 


Philco airborne radar 
for ALRI extends the 
vision of SAGE 


Long Range Input system 
of tl Air Force, is the seaward extension 
of SAGE, the vast electronic network that warns 
of aircraft approaching the North American 
continent. Philco will develop, produce and 
modify the airborne height-finding radar as an 
ALRI team member under the system man 
ager, Burroughs Corporation. Philco was se 
lected for this vital work because of its long and 
extensive experience in the development and 
production of military airborne radar and its 
major contributions to radar technology. Here 
is further evidence of Philco’s leadership in 
advanced electronics for reconnaissance 
communications, weapon systems, space ex 
ploration and data processing 


Government 4 industrie! Group, Philedeiphia 44, Pennsylvania 


PHILCO 
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I a Every one of these 
t bo hermetic connectors has 
the Deutsch Seal a 


Bonded glass-to-metal bond that 


guarantees you leakproof 


performance. The unique 
compression glass insert 
is molded as one solid 
piece, with steel contacts 
fused in and numbers 
imbedded in the glass for 
quick identification 
Every year is a vintage 
year at Deutsch because 
each hermetic receptacle 
is manufactured under 
quality control procedures 
that have set new 
standards in the industry 
For more information on 
the connector with bonded 
performance, contact 
your local Deutsechman or 
write for Data File H-9. 


Electronic Components Division 
Municipal Airport « Banning, Calif. 
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ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS 








EDITORIAL 








The Air Bites Shrewdly 


his quotation from Hamlet (Act 1, Scene 4), used 
Danish poet Pict Hein in his prologue, “Heirs to 
the Air, omposed specially for the opening session 


Bes 


f the sixteenth annual general meeting of the Inter 
national Air Transport Assn. at Copenhagen, certainly 
pplic these proceedings that transpired in the 
Danish cay last week. IATA has never met in a 


leasanter city than Copenhagen but it has never 


many seeds of internal dissatisfaction come t 
is in the mecting that just finished. At the 
United States and Scandinavian delegation 
ons on a new bilateral that promisé 
ome bitter international rows ahead over trafic ngh 
Both retiring President Seipiro Yanagita of Japan Aim 
ind Ake Rusck, head of Scandinavian Atrlinc 
ucceeds him in the IATA chair, made 
rences to the absolute ne itv for freedom 


although the 


their opening addresses 


rence was aimed more at the Sovict Union 
ff of the vast Arctic au pace prevents re; 
routes But no doubt remark 
Premict igge Kampmann 
restrictions thev fear the 


current bilate 


lat are determined 


] } Roe rf ceneral 
the director RCiICIa 


nalvsis of cxecutive 
it is dominated 
through their 
from their subsidiaric 
ipparent that with the current composition 
Kecutive mmittee the director general wield 
iblvy more authority than is consistent with the 


procedures that IATA so firmly embraces in 


i 
publi 
Whatever the director genera 
IATA mav have been, and we suspect thev are sub 
ntial, it is apparent that his British colomal admin 


] ; 
| ontmriputgti 


ta 
trator’s approach to members is producing about the 
me effects in IATA that administration of the Stamp 
xluced in American colonies nearly 200 years ago 

rrent rebellion is still in its carly phases and 

be easily discounted by the incumbent IATA 


idministration because few signs can be seen outside 
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the s« 
other te 
Saw set 
siderabl 
CVCTd! 
pcerempt 
Branch 
ivca, | 
IATA 


boat il 

probab 
if 4 

democrat 


Org 


gan 


f the annual general meeting and 


| trafic conferences. But those who 
entment sown in Tokyo note con 


f this feeling in a year's time and 


‘ 


nts including the director general 
f the IATA traffic director, John 


f unique ability in a difficult tariff 


! the non-democratic processes of 


Although past annual general 

1 largely social affairs for delegates 
ith working ssions merely rubber 
ready made bv the executive com 
cral, an increasing portion 
worthwhile to travel so far 

cre must be some place in 


f IATA for fuller expression 


before decisions are made 


ne of the reports made at the mec 


1) 
ce their 


, 
in advance of 
ind complex reports 

either understand 
omment on them 

Similarly 


ommittee members 


~ 


floor with the sugges 
bv letter Another 
ictions in Copenhagen 
from the IATA meeting area 
n 100% successful, wi it lea 


inufacturers in evidence, but man 


+ 


lial 
Sep. : 
id in useful benefits they obtain 
meeting because they are unable 


from smalicr operations, rec 


11 ] 
talks in ample free time between 


mectings and the evening socia 


that now dominate IATA policies 
rtunity for this type of technical 
year but smaller operators do not 
iufacturers exhibited poor taste in 
essions, particularly in demanding 
es and their wives at IATA social 
utting a heavy burden on the host 
ind in failing to synchronize their 
in the IATA program. However, 
sed by the executive committee of 
ly solve this problem and it should 
th IATA and the airlines and manu 
it practical ground rules for activities 
ral meetings 
neral of IATA noted in his opening 
1 hallmark of the contemporary 
ion to delegates to stav in the IATA 
ng it toward a danger of capsizing 
ve carned more impact among dele 
been accompanied by more signs of 
ires in transacting business in this 


—Robert Hotz 
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Kidde’s solving the Cryogenic puzzle! » — 
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How do you design cryogenic fuel power systems for space vehicles? Right 
now, Kidde is solving this problem for the Air Force. 


Step by step, stage by stage, Kidde is defining and analyzing all factors... 
from tankage to secondary power to environmental and reaction control 
requirements. The result will be the solution to integration of all of these 
sub-systems into the optimized cryogenic power system for space vehicles. 


Kidde’s advanced eryogenie capability can solve your problems in this field. 


Put Kidde to work for you. SB 


Kidde Aero-Space Division 


Walter Kidde & Company, Inc., 918 Main St., Belleville 9, New Jersey 
f ( e St. Low Mc « San Die alif. « eattle, Wast * Van Nuys, Calif. « W 


Walter Kidde-Pacif Van Nuys, Calif a Ltd., Montreal, Toront 





WHO'S WHERE 














In the Front Office 


William Kenneth Ebel, staff executive 
thre mor vice president for engineer 
General Dynamics Corp., New York 
Y. Edward H. Higgins succeeds Mr 

“wl a ¢ president-cngincering of Can 
da I td 

Gifford K. Johnson, executive vice pr 
lent, Chance Vought Aircraft, In Dalla 
lex 

Gen. Frederick I Anderson 

Astro-Scqence Cor 


Patrizzi, a mayor to 
virman of the operati 
i director of Bone 
w Corp id subsidiaries, Glenda] 
William EF. Bratton, president, Libra 
pe D 1 of General Precision, In 
Cslenda } ceding Lewis WwW 
imm, t ned 
Herman Fialkov, president, General | 
nt Corp Semiconductor Division 
vark, N. J, and Maurice Friedman, ex 
president. Other Semicondu 
tor Division appointments: Kenneth ( 
Moritz wresident-marketing Dr 
Bernard Jacobs, vi president-research an 


ment; Jerry Fishel, vice president 


Bernard Cohen president. N 
t Norman Neumann 
| . onerai 


lent BR Islan t 
Lt. Gen Roger M. Ramev (USAI 
' } " ’ hut ' ( ' 


} 


Paul S. Mirabito 

\ Tract (tga 

Detroit, M 
Edwin A. Speakman 
+ NM R 

» 


‘ 


nanaget 

Irving K 
Kessler Vv) pr dent and gcncta 
manager rborn ms Division, RCA 
Def | trom 
Victor Kostuck 
er Compton | 
Rear Adm. H. C. Bruton (USN 

' » Military Product 

mics Corp. I 


; 


( 


ig Cal 
Burl S. Bishop president-manufa 
rin lransval | ronics Corp., Fl S 
id ant 

Gordon EF. Frederick, vice president and 
technical director, Frederick Research Cor 
\ if Md 

John W. Buffington, «assistant to th 
resident, Grand Central Rocket ¢ R 
ands, Calif Also. Col. George Cech 
manck (USAF, ret 1 


p 


1 
orporate general coun 


Col. Aldro Lingard, USAF, Acting Chief 
f the Test and Experimentation Division 
arch and Development, Fed 
vi » Agency, Atlantic City, N. J 
ding Col. William S. Coward, Jr 
tired 
Lewis N. Bayne, manager of the Federa 
viation Agency's Acronautical Center, \W 
Field, Oklahoma City, Okla 
Continued on page 175 
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INDUSTRY OBSERVER. 


P USAF hopes to extend 

link communications, use 
missiles, by installing high 
Program is expect t about $25 million and is scheduled 


werage of its SAGE air defense data 
t manned interceptors and Bomarc 
nsmitters and higher gain horn-tvp 
intenna 
for procurement this vear 


P At least 20 companies wil! collaborate with Battelle Memorial Institute 
in a new fuel cell research program. Companies which see some future 
for fuel cells as auxiliary space power sources will jointly underwrite venture 
with others. In turn, Battelle will supply technical facilities and scientific 
personnel, conduct research, and then pool results and proprietary rights 
with mem ber companies 


© Bendix has installe yped flarcout and de-crab instru 
mentation svstem in its N in B-25 at Teterboro, N. J., Airport 
to begin another phase of | f Gilfillan’s Regal landing system (AW 
May 18, 1959, p. 137 run at National Aviation Facilitie 

| xpernmental Center Atla \ 


+} 


robably beginning this 
1 PB-20 autopilot 
hangeover t t jlid-state transistorization 


' 
} 
t 
} 


mie mon 


> All-weather version of Sidewinder air-to-air missile under development at 
Naval Ordnance Test Station will employ both infrared and radar target 
seckers in one head. 


P Nation ' nistration’s interest in more sophis 


ticated mm tems than passive Echo balloons has 


result Tht ft to submit a proposal for a 24-hr 


earlier companv-funded studies 
> Project TEAS (threat evaluation and action selection) is being run by 
USAF's Cambridge Research Laboratory to collect information for develop- 
ment of a command and cont enter that might be used by the Joint 
Chiefs of Staff after 1970. It mild be an improvement on the concept 
of Project 473L, headquarters USAF command and control center. About 
$1 million has been spent on studies to date 


> Thom; Ramo W 5 dvanced Research Projects 
\g nN , | pl | t ro l I iTca de ren SPAD 


civers and switching centers in global 
being studied by General Electric and 
xivantages of dispersal are being weighed 
» given level of invulnerability of the 


© Vulnerability of transmitte: 
communications system 450! 
Planning Research Corp. Cost 
against cost of site hardening 
complete system 


© Wintcr Study Group 


| USAF clectronic support system 


req expected to be presented to USAI 
Secretary Dudlev Sharp and tary Joseph V. Charyk next week, and 
Command and Control D t Division, the study's sponsor, will 


ck approval for releasing tized” version of the report to industry 


quirements for the con 


> First flight test of the USAF Minuteman solid propellant intercontinentai 
ballistic missile could come as early as December but may not occur until 
January or February. USAF now expects Minuteman to be operational by 
mid-1962, some 18 months ahead of original target date. 

© Nuclear facility at Wig 


ypment Division, originally begun on 
rash basis for enginecring nponents and subsystems for nuclear- 
ered aircraft, now is hind schedule because of program 
million has been spent and another 
ikes funds difficult to obtain 


tretchouts 


Original cost 


} 


1! 
needed but 


SS minon 


P One of the two Sikorsky S-58 helicopters ordered for the use of Russian 
Premier Nikita Khrushchev is rently flying at the manufacturer's Strat- 
ford, Conn. plant. There are no insignias on the aircraft, but its paint job 
includes a broad red horizontal stripe. No delivery date has been set on the 


Russian order. 
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High Strength-LightWeight 
for use up to 2000°F 


Hone comb construction and paper-thin foil made of HaYNEs 
alloys have teamed up in the battle against the thermal thicket. 
The result? a strong, lightweight material that resists 
temperatures in the 2000+ deg. F range. A material that 
enables engineers to design parts with exceptional heat-resistant 
characteristics and with high strength to weight ratios; 
components that equal the high-temperature resistance of 
solid sections, yet weigh only 1/10th as much. 

Foil as thin as 0.002 inch is now available in HaYNEs 
alloy No. 25, HasTe.toy alloy X, and Muttimert alloy. It can 
be obtained as foil, for use in engine blanketing for 
example, or in honeycomb form. 

HayYNEs high-temperature alloys are produced in many other 
forms, too. Sheet, plate, bar stock, wire, tubing, and 
castings are all immediately available. For full information, 
write for descriptive literature. 


High quality and availability of Haynes & : di , y 3 : a eS 


wrought alloys are assured because they are 


produced in our own plant by experts. Sheet, aL Oows 
above, is being hot-rolled on a 3-high mill HAYNES STELLITE COMPANY 


The terms “Haynes,” 


24 


Division of Union Carbide Corporation Pest : 
Kokomo, Indiana U Tikes. | 
low Nc dsiiej a 


“Hastelloy,” “Multimet” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 








Arms Control Agency 


Khrushchev’s Security 


Defending Mercury 


Wrapup 
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Washington Roundup 


More than a year of study and debate has ended in the creation of the U. S. Disarma- 
ment Administration within the Stat tment. Soviet Russia's expert use of the 
nuclear testing and arms control ypaganda devices has often caught th 
U. S. off base, causing considerabl thin and outside of government 

Lack of a clear-cut U. S. position has been due partly to the conflicting needs and 
interests of State, Defense Department the Atomic Energy Commission. Group 
that studied the problem generally a that a central body to advise on policy was 
needed, but State, Defense and th House staff have engagd in a three-wa 
pulling match over where it should within the government 

Sen. John Kennedy, Democratic presidential candidate, may have inadvertently 
delayed formation of the arms control t spring when he proposed such a body in 
a major speech—scooping the Admini 1 suggestion made in a still-secret report 
by the Coolidge Committee Disat t Studv Panel. Although others, including 
Sen. Hubert Humphre v, had mad tions before, the fact that Kennedy was 
for it meant that the Administrat t immediately take an that a 
Democratic candidate had just r 

Not the least of the internal squabbles over arms was whether the words 
te picked the latter. The new agency's 
militarv, scientific and technical skills” 
ng the burden of armaments, lessening 
: to promote a just and durable peace.’ 


ichion 


~ arm 


control” were preferable to “disarn St 


mission is to “‘marshal in a single 
in an attempt to “discover reliable 


the dangers of war by miscalculatic 


Exchange of unpleasantries that has marked U. S.-USSR relations since last May 
when the U-2 went down inside R tinued State Department's restriction of 
Soviet Premicr Khrushchev to Man! id during his attendance of the United 
Nations session was attributed prin curitv. State said assuring 
this security for the complic ited by the hostil 

I tion of an American [RB-47) plane 


public Statement i 
over international waters by S« mtinued illegal detention of two 


ern for his se 


premicr and | n has been 
} 


las made 
merican flver 


itional readiness and accuracy of the first U. S. 

ICBM, the USAF-Convair Atlas ippointing recent tries to firc 

Atlases fro enberg AFB, Calif to Eniwetok Atoll have failed The first 

is abortes vad, the troved shortly after takeoff and the 
ounted down just for insurance 

n it f 1 consider it least two of the tnes, SAC Com- 
mander Gen. Thom ‘ wa t itoll in his KC-135 command aircraft 


M 


Attempts to demonstrate the oper 
I hre C 


Unhappy with continuing criticisn Project Mercury, NASA officials are taking 
the offensive. George M. Low, ch space flight, said termination of Mer 
ul certainly would keep the | ond place in space. The program was 

understanding th \bablvy would be first in manned orbital 
the U. S. might be able to skip some 
irv step toward Apollo, the proposed 
t \pollo could give the U. S. leader 
ship in space. Low said 

Defense of Mercury extends even the program’s public relations aspects. Life 

g ha ntroversial contract ven astronauts for exclusive nights to 
their persor rit verthel t its have been the subjects of six press 
conferet wo pr tours. an t m, 89,000 words in transcripts and 

picture-taking sessions and 56 visits 
ition Director Walter T. Bonney told 


trving to arrive at a mutually acceptable 
combinations ARDC 


that no basic changes in responsi 


Air Force and Defense Department 
B-70 program. ARDC has submitt 
Commander Lt. Gen. Bernat 


! f possibl 
ao t 
bilities wil ult from current ARI talks—only realignment of certain pro 
ands. Also Dr. Herbert York 
irt attack, p his job as director of research and 
Defense Depart n mid-November and possibly on a 
t —Washington Staff 


part-time | t first 


mw) . sly oO + ry 
cedures, | lving th p 


recov cTing 


cngincenng 
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New Capsule to Be Developed for Samos 


Short timetable and demanding requirements indicate 
urgency of plugging broad U. S. reconnaissance gap. 


By Larry Booda 


Washington—Air Force has taken a step beyond the present Samos recon 
naissance satellite system by asking 11 companies to bid on development of 


a more sophisticated capsule in 


schedule 


a tightly compressed nine-month time 


The move comes as a number of top defense and Administration policy 


making groups are meeting to make hard decisions on satellite reconnaissance 


feasibility, legality, and diplomatic implications 


follows 


Decision other steps taken 


recently to relieve the pressures bi 
up since early May, whet 

down of the U 

by Russia created a set 

hgence information, 
regarding Soviet intercontinen 
tic missile launching 
be, 2} 


I p. 1 


2 reconnaissance 
ious | 


nart 
Dar;rric 
i 


1? 


Bids Due Oct. 13 


Bids for the new capsule 


} 


® Recovery of an entire 


e Recovery of multiple 


f 
\ 


McDonnell, H 





Targeting Unit Grows 


Omaha—Organization of interservice 
Strategic Targeting Unit under Strategic 
Air Command Commander 'Gen 
S. Power (AW Ang. 22 p. 36) is pro 
ceeding on a crash Officers are 
heing ordered to SAC headquarters from 


Thomas 
basis 


the services and the major unified com 
mands with as little as 24 hr. notice 
Most are 


hoping to find housing at a later date 


leaving their familics behind, 


many 
with the gap in intelli 
gence making the job more difficult 
Added to this is an uncertain amount 


of error in the geodesy of the entire 


Problems facing the unit are 


photographic 


Eurasian grid system, amounting in many 


instances to five miles or more. Com 
bination of these two factors with the 
still imperfect accuracy of the intercon 
tinental and fleet ballistic 
give the target planners an error con 
stant which could result in the 
of multiplying the number of missiles 


assigned each target. 


missile will 


necessity 











rth American, Dougla 
ral Electric, Aeronutronic, 
Chance Vought and Martin 
Lockheed was not requested to pat 
its curren 


Mida 


’ 


ticipate, probably because of 
heavy workload with Discoverer, 
ind Samos 

First indication of a 
effort to speed up Samos came wi 


the shift of Brig. Gen. Richard B. Cur 


concentrated 


th 


> 
} 


newly created office directh 


tin tO a 


velopment 

Chief of Staff 

n functions 1 
with USAT 


Adn 


More Funds Needed 
Asked what USAIT 


tailed to furnish 


pend more I 
We cannot mait 
n being and 

ge with 
if 
However, it was learned that 
been made 
Defense 


$83 million has 


by Secretary of Thoma 


Gates, Jr., to back the speedup, bringing 
the total in the current budget for 
reconnaissance satellites close to $300 
million. The effort may require even 
more than that in the current fiscal 
year, and some temporary adjustment 
might have to be made in Air Forc« 
allocations pending possible 
action in the next 


budget 
emecrgcncy session 
of Congress 

The concept of reconnaissance, earh 
ind communications satellites 
had its inception in 1957 with WS 
117L. A team at the Ballistic Missil 
Division soon developed separate pro 
grams or steps, beginning with the Dis 
coverer f polar orbit capsule 
recovery flights. Two other programs 
the Midas early warning infrared satel 
lite and the Samos photographic recon 
were designated E-4 


warming 


serics of 


naissance vehicle, 


and E-5 


Versatility Planned 


Although the basic E-6 satellite cap 
ill have to be limited to a 3,000 
ght, it will incorporate versatility 

ng smaller « ipsule or instru 

, of varving size and weight 

ip 


n com 





Midgetman Presentations 


Washington—Approximately 18 in 
dustry companies with systems capabilits 
have submitted presentations to Air 
Force's Ballistic Missile Division on the 
small mobile ICBM (AW July 18, p. 26), 
generally referred to as Midgetman in 
the industry. 

Presentations, made carly this month 
were not specific proposals but were in 
form of gencral projections on how the 
Midgetman 
plished efficiently, with cost estimates 
bali hucte d 

BMD will study the presentations and 
forward them this month to Air Research 


mission could be accom 


md Development Command headquar 
After 
recommendations are 


USAT 


comments intensive 


ARDC, 


expected to be 


ters, with 
study at 
forwarded to 
headquarters 
General projections for Midgetman 
include a about 30 ft 


weighing about 25,000 Ib. with associated 


missile long, 


control equipment and 
Total weight of the 
close 


environmental 
other components. 
weapon system probably will be 
to 45,000 to 50,000 Ib. 

For adequate range as a small ICBM, 
missile probably will be a three-stage 
configuration of solid propellants with 
specific impulses in current use forming 
the basis of the design. 
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Contrail Elimination System Installed on B-47 


Extensive reduction of contrail visibility has been achieved by Cornell Acronautical Laboratory, Inc., after extensive research on contrail 
causes and physical makeup. System is installed here on Boeing B-47 jet bomber’s left outboard engine. Modified blow torch, burning jet 
fuel, was used to develop miniature contrails in an altitude chamber as part of th esearch. 


pictues vat videseoye Space Coordinating Board Created 


W ashington—! York and 


‘ , 
l 


NASA 


Sa rane Lockheed Ship to Serve 
rom | veal fact ) : As ASW Laboratory 


e There has been no photographic | trong dation . Los Angeles—f loati 


= bas , 


f Ri i ! th { the n ta I 
e The Russians are making an tion (AW Mar. 2 
tort ft hift int ntinental ball th 195 » 
launch t to new lo ition ted n ti 
e As time goes by these launching xisten 
] inerabl] to erial ph TO- CMLA 


’ 


; 
} 


elt can be assumed that Russia 


’ ’ ’ r nt-ecdestruct 
| | l 
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McDonnell Phantom [1 Mounts Six Sparrow Missiles 


McDonnell F4H-1 Phantom II jet fighter for U.S. Navy carries six Sparrow III missiles slung under wings and belly; this is first photo of 
the airplane with Sparrows attached to new under-wing missile racks. Missiles carried on the belly section are semi-recessed. 


Large Solid Space Boosters Studied 


By Edward H. Kolcum hree-stage configuratior ld | ny with Saturn-tyy 

ised rr ¢ ! ind Saturn is well into 

Washington—Studi s 3 1 pr rour ge chick r planctar flight in mparable olid oT 
ab] | rt A. Wasel, manager of NASA but he feels that additional studi 

1 solid propulsion techn ' in a position to mpete 


tl ed } nal progral said that or} ' ith | yu j pro Har in < ' ind per 
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pellant rocket motors 
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determine whether 
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ters, NASA f 
+} * ] param ™ } 
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NASA  ¢@QOptimum vehicle configuration, 1 
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liftoff weight concentrate n tl | configuration, with a gt | ¢ Procedures for quality 


giving them ab is mu weight of about 1.16 million II NASA hopes to obtain d iiled an 


first stage, givil 
better thrust-to-weis of the i vehick CT t these proble m from three 
stage than the larg first stage differe viewpoints in the Aerojet, 


have big solid 11 no entral and Thiokol studies 
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Several concurrent projects sponsored 
by NASA and the Defense Department 
are expected to complement the com 
ing large’ booster feasibility study 
NASA recently completed negotiations 
with Rocketdyne for $44 million de- 
velopment program for J-2 hydrogen 
oxygen Saturn upper stage which could 
be the upper stage for the large solid 
Air Force has a $4 million contract 
with Acrojet aimed essentially at de 
termining the feasibility of manufac 
turing large segmented solid rocket 
ind NASA has a $148,000 contract 
with United Technology Corp. to build 
and test fire three 3,000-Ib. solid motors 
cach made in three segments 

NASA ilso expects to take 
of nozzle materials and other 
velopments in Minuteman 
Pershing and Zeus program 

Rocketdyne said last week that n 
tiations with NASA ‘had 
pleted for 44-vear development 
wram for the J-2. f 
development time 
AW June 6 p 32 

timates that large, seg 
eventually will give up 


idvantag 
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be ctl 
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estimate ga 
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Air Force 
mented boosters 
to four times the impulse of Minute 
which solid 
now under development for a spe 
mission. Grand 


rting 1 t ! re cement 


man the largest motor 
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Kennedy Names Defense Reviewers 


Washington—Democratic pre 
candidate Sen. John 1 
(D.-Mass.) last week nemed fi 
nent attorneys with previou 
ment experience to a special cv 
under Sen. Stuart Symington 
to review the organization and 
ment of the nation’s defense 
They ate 
¢ Thomas K. Finletter—Secret 
Air Force from 1950 to | 
hairman of the President's A 
Commussion from 1947 to | 
e Clark M. Clifford—Special 
the President from 1946 te 
helped draft the National S« 
of 1947 ind wa na ] 
President in 1946 
© Roswell L. Gilpatric—Un 
tar he Air Force fron 
195 | mber of the 

Project fr 


the 
ional Subcommittee on M 
plication of At Energ 
@ Fowler Hamilton—Chief 
1 Department f Justice 
i of the Senate §S 
Airpower in 195 
Enemy Branch of t! 
Administration f 


TT 


counsel 
nittce on 
if the 
conor 
t 194; 
@ Marx Leva—Spx 


for t th 


1946 to 


director 


of Price Administration from 
1947, will serve as executive 

Ihe will be fo 
cused on administration and manag 
ment of the Defens« Department 
related organizati 
Kennedys ce y vith such 
natters as relationships between 


committee’s work 
ind 
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and militar 
in the Defens 
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Navy Accepts First Piper Aztec Twins 


First of 20 Piper Aztec twins ordet 
delivered to Anacostia NAS, Washingt 
ground support and spares will be ha 


U 
1. € 


S. Navy and designated UO-1 have been 
Paint design is red, white and black. UO-1 


through Piper service organization. 








Techniques of ‘Project Needles’ Detailed 


By Philip J. Klass 


Lexington, Mass.—First details 
“orbital scatter communications,” 
promising new technique that will usc 
earth-circling belts of millions of 
hair-thin metallic whiskers, were 
Lincoln Laboraton 


tech 


closed here by 
which has been investigating the 
nique with Thompson Ramo Wool 
dridge under Defense Department 
sponsorship 


Scientists wi é such 
| ¥ metallic whiskers into orbit 
next few mol is a piggyv- 
experiment iboard inother 


AW Aug p. 23: Aug. 22 


Signal Belt 


The 


MILLIONS of tiny metal whiskers, less than 
0.001 in. in diameter, will be ejected into 
orbital belt by dispenser satellite. A billion 
of these tiny dipoles, weighing 220 Ib., can 
create suitable belt. 


30 


I 


ORBITAL SCATTER communications, using two or more belts of millions of tiny metal 
whiskers in orbit around earth, could provide continuous near-global coverage. Technique 
was developed by Lincoln Laboratory and Thompson Ramo Wooldridge Corp 
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orbit through the beam of a fixce perturbations ma} be about lor certain orbits the perturbation i 


ground antenna will create some disad mi. If all dipoles had the sam umulative. For a belt in polar orbit 
vantagcous propagation characteristic tion in orbit, the effect on th it an altitude of about 2,300 mi., the 
Morrow pointed out. When antennas would not affect its usefuln perigee is expected to be forced into the 
with beamwidths of a fraction of a because the dipoles will hav itmosphere after about 12 to 20 
degree are used, so that the belt fills th orientation, the solar-caused | months. Longer lifetimes can be ob 
ll result in changes tained at higher altitudes 


beam, multipath delays of 100-300 tion wi 
belt Morrow said that self-climinating 


microseconds can be expected Mor density within the 
serious is the fact that motion of th How such random transver ipoles, which would remove the di 
dipoles will cause multipath delay to ion within the belt will effect f poles from space after their useful life 
hange at a rate of 200 to 1,000 times time is now under study. Pr has expired, are being investigated 
per second. This “doppler smear dications are that the greate: f Most promising technique, he indi 
haracteristic suggests the use of non the belt dispersion in a radial d ited, 1s to take the ame from a 
oherent pulse code modulation tech thickness) will occur within the first vhite tin alloy, instead of copper as at 
niques for the best results, Morrow in- 60 davs, amounting to about present. Dipoles would turn to gray tn 
dicated Dispersion is estimated at 60 n ft lust from the cumulative effect of lov 

This multipath delay is comparabl i veal temperatures experienced when in th 
to that now obtained with ionospheric During this same time the belt itth’s shadow. Solar radiation pressur 
itter but the fading rate is about 300 ~~ will undergo perturbations w! vould cause this tin dust to re-enter the 
times higher. Morrow believes that the expected to be substantially g irth’s atmosphere. Time required fo 
use of digital transmission techniques, than its dispersion. These will | the dipoles to turn to dust would b 
both for data and voice, will be neces cipally a cyclic variation in orbit mtrolled by suitable alloying of th 


sary to cope with these limitations of city, with a period of severa tin, Morrow claimed 


the dipole belt 

Using a belt produced by approx: 
mately one billion dipoles, weighing 
22 at an altitude of several hun- 
dred thousand feet should provide 
communication data capacity of “a few 
n f kilobit per econd” at fre 
quencies in the microwave band, Mor 
row predicted. Ground stations would 
ha te is of OO ft. dia.. a tran 
with an output of 10 kw., re- 
equipped with low-noise Masers 

data ipacitics of up to one million 


bit ne megabit per second could be 


achieved if a larget mass of dipoles 


was used to produce the orbital belt 


Morrow i ited 


No Interference Expected 


use of a belt of tiny dipoles has 
idvantages over other types of 
reflectors, in addition to those cited 
ther. Because the dipoles resonate at 
1 single frequency and thus reflect, 
or reradiate, at that frequency the belt 
is effectively transparent (non-reflective) 
at other frequencies. This is an im- 
portant consideration for radio astrono 
mers and for communications with 
pace pi rhe ‘ 
Analysis indicates that the orbital 
cut intensity of light from 
only one part in 10 billion, 
while radio signals from stars will be 
reduced by less than one part in a mil- 
lion at the dipole resonant frequency, 
far less at other frequencies 
\ pound of tiny dipole whiskers in 
orbit can provide as much effective 
signal reflecting area as approximately 
1,000 Ib. of material in the form of a 
mventional hollow-sphere passive com British Develop Blue Water Missile 
munications satellite, Morrow con 
tended. This gives the new technique a 
000 to one weight advantage in terms 


Blue Water medium-range surface-to-surface missile is being developed for the British Army 
by English Electric Aviation, Ltd. Solid-propellant missile, incorporating an inertial guidance 
if payload system to minimize effectiveness of clectronic countermeasures, is 25 ft. long and has a 

Computer studies made on the effect maximum diameter of 2 ft. Control surface span is 6 ft., 9 in.; fin span 6 ft., 5 in. Missile 
f solar radiation pressure acting on the is being developed to reduce British army's dependence on the U.S.-built Corporal 


low-mass dipoles indicate that orbital medium-range weapon. 
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North American Flies First Two Production Sabreliners 


First two production models of North American's T-39 twin-jet Sabreliners join up for a test flight near Palmdale, Calif. No. 1 
Sabreliner (AW May 16, p. 109) shown in foreground had just completed 1,820-mi. flight. U.S. Air Force has ordered 94 Sabre- 
liners. Powerplants are two Pratt & Whitney J60 turbojets (JT12s). 


Rise in Turbine Aircraft Leads 
FAA to Revise Maintenance Rules 


Millville, N. J.—Increasing impor- 
tance of the turbine engine and result- 
ing complexity of business and executive 
aircraft was underscored last week by 
Federal Aviation Agency in a move to 
drastically revise its progressive main- 
tenance rules. 

Overhauling the rules will result in 
a new package of inspection and over- 
haul time limitations to replace the 
present period inspection limits, ac 
cording to Charles Schuck, chief of 
FAA’s gencral aviation maintenance 
branch, who spoke here at Airwork 
Corp’s annual Operations Symposium 

In effect, the new rules follow ac 
cepted airline practices of continuous 
maintenance, Schuck pointed out. He 
figures the rules will be completed 
within ipplied initially to 
the Grumman Gulfstream turboprop 
and Lockheed JetStar—after a wide 
spread investigation within the industry 

Schuck said FAA first will set up a 
maintenance review work 
with operators and manufacturers to set 
up the new time limitations. General 
aviation will participate through draft 
releases, under the of the 
Administrative Procedures Act 

Schuck’s statement that FAA would 
overhaul _ its 


two vears 


board to 


prov 1ISIONLS 


maintenance rules was 


32 


grected with intense interest by some 
400 attendees, all of whom are in some 
way concerned with this phase of gov 
ernment control. 

Schuck noted that FAA is aware of 
the limitations of the periodic inspec 
tion which was “designed to handle 
relatively simple aircraft’’ whose utiliza- 
tion seldom was more than 100-200 hr 
per year. But the national average is 
up to 684 hr. utilization annually and 
is still going up. 

“The fact that the authorized inspec 
tor is personally accountable for the 
complete period inspection prevents 
other persons from conducting the in 
spection under his supervision,” Schuck 
said This imposes a difficult, if not 
impossible, task on these individuals as 
the size and complexity of the aircraft 
ind its systems increase.” 

In contrast, he noted, the certificated 
repair station can assign mechanics be 
vstem that 
delegation of responsibilities 
within their own organizations, and the 
ganizations are held responsible by 
the FAA for action of their mechani 
In the case of singk Owne rship 
ng rules have made the owner responsi 
ble for the airworthiness of his 
ind secing that his aircraft wa 


cause of an imspection 


}] 
Hlows 


oper it 


plane 
Mh ick 


available for required inspections and 
necessary maimtecnance 

l'o combat this, FAA established the 
progressive system of maintenance in 
1956, a basic concept that had been 
emploved by airlines for vears to reduce 
downtime. But, Schuck pointed out, 
the progressive system lacks a prescribed 
schedule for inspection and mainte 
nance of specific aircraft, “a lack par 
ticularly significant in the case of the 
large aircraft with more complex sys 
tems, and even more significant in the 
case of turbine-power, high-performance 
urcraft.”’ 

Development and administration of 
maintenance standards, he said, 
these facts 


future 
must recognize 
e Number of business and 
yperators and aircraft far surpass the 
number of airlines, whereas the number 
f aircraft per operator is considerably 
less than an airline 
® Kconomic factors 
operators against those of the airlines 
¢ Utilization of individual aircraft. 
Keeping these points in mind, he 
continued, FAA is considering develop 
ment of 1 continuous maintenance svs 
tem to refine provisions of the current 


executive 


iffecting business 


sive maimtenance inspection $vS 
need for th 


progr 
r eliminate the 
periodic imspection 
Proposal will prescribe 
limitations for inspection and overhaul 
where applicable, retirement of 
Initial times, Schuck explained, 
based on the best available in 


m and 
sper ime tine 
ind, 


ts 
par 


will be 
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formation from the manufacturers, the 
operators and through research by FAA 

Under the Administrative Procedures 
Act, FAA must publish any proposals 
for rules changes in the Federal Regis 
ter for comment and for adoption. A 
notice of from 30 to 90 days usually is 
provided for industry study and com 
ment 

Schuck stressed that the new regula 
tions will apply equally to all general 
aviation operators of a particular make 
and model of aircraft, and revised time 
limitations will be published when oper 
ating experience warrants. FAA will 
monitor cach operator's program to as 
that time limitations are 
obse rved 

Monitoring also will show 


sure initial 
whether 
increases or decreases in the limitation 
ire msistent with the operator's par 
ticular reliability experience, Schuck 
explained. Rehability, he pointed out 
be judged on unscheduled equip 
flight imterruptions 


will 


ment removals 


Soviet Automatic 


Cambridge, Mass.—Breadth and mag 
nitude of the Sowrict Umion's effort 
in automatic control and the top-level 
upport that the government gives to 
this effort impressed U.S 
who attended the recent International 
Kederation of Automatic Control 
(IFAC) Congress in Moscow 

Six American scientists who attended 

told the Joint Automat 
onference here that papers 
were particulari 


scicntist 


the congre 
ontrol ( 
by Soviet scientists 
strong im theory 
ind said there was great emphasis on 
adaptive or self-optimizing systems 
scientists conclude that 
| theory is abreast of that 
ind other major Western 


mtrol and analysis 


American 

ct contr 
in the U.S 
countrie perhaps more advanced in 
rca But some 
that the Russians 


in converting this theory into 


certain visitors saw 


evidence have been 
industrial applications 

Approximately half of the nearly 300 
technical papers presented in Moscow 
£Y countnes were 
control theory. Of these 
were devoted to self-opti 


by representatives of 
devoted to 
about 60 
control systems 
John G. Truxal of 
f Brooklyn 


pape rs wer 


mizing of idaptive 
iccording to Prof 
the Polytechnic Institut 
Remainder of the theory 
devoted to non-linear systems and mul 
tiple-dimension systems 

Sovict scientists reported on an ex 
perimental self-optimizing system which 
automatically many as 12 
variables simultaneously. Truxal noted 
that the Russians prefer to start with 
general theory, then apply it to specific 


idjusts as 
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othe I 


cons! 


malfunctions as well as 

“This phase requires 
study and development of re! 
factors,”” Schuck said. “You, of 
will be required to keep a maint 
history to substantiate the prog: 
are following 

Che new rulemaking, Schuch 
accentuated by FAA's duty towar 
lic safety, but has not been pr 
solely on accident records or st 
nor do we intend to wait f 
activity to guide our actions 

He added: “While the 
executive aircraft operators cont 
their prog! 
with our period in 


Ina} 
record maintenance 
consistent 
our surveillance rev 
in fact, mainta 


provisions 
these aircraft are, 
following ! form of progress! 
tinuous maintenance systein 
“This, in itself, emphasizes th 
for a mor 
than is presently provided in ( 


Regulations 


realistic maintenan 


Control Work 


Impresses Visiting U.S. Scientists 


ipphic ition ( 
just the 1 
soviet 


tatistical techn 


in the | 
} 


iso noted I he 
emphasi 
inalvsis 

Joel Hougen of Monsanto ( 
also noted great emph 


in Soviet n cont 


pone nts, and 


Corp 


theo; 


peal to 

»bserve i 

ippcad 

nents and 

it is not clear that 
] 


' 
iluated 


their pra 

has been e 
Hougen ilso commented 

of reference in Sovict papers t 


industrial applications of 


niques or systems reported. Ther 
soviet pa 


no references in an 
military applications 

Dr. John E. Gibson of 
’ 


4a4i80 saw 


Pur 


, 


evidence tha 


7 fully 
ontrol theori 
But he 


h ive 


versity 


ians have n bridged tl 
their 


uses 


' 
between 


+} 


dustrial said 


Russians recenth estab] 


new institutes which are inter 
peed the application of auton 
Soviet industries. Or 
it Kiev now employs 2,000 pe: 
the figure is expected to trip « 
vears, U.S. visitors were tol 
Past IFAC President Harol 
nut of General Electric ( 
AviATION Weex that his visit 
eral Soviet industrial facilitic 
stitutes during the trip did n 
the Russians to be backward in 
control technolog 


basic 


automat 


In fact, Chestnut said, several Rus 
ian scientists expressed surprise that 
the U.S. had not vet made wider use 
of s¢ lf-optimizing systems in its indus 
try. Initial U.S. application was to 
pilots for aircraft and 


iutomatx ms 


iles 
Chestnut savs that Russian machine 
ippear to 
some in use in 
observed 


tool control systems do not 
be so sophisticated as 
the U.S. Dr. Gibson 
that the Russians appear to lag behind 
the U.S. in the use of digital control 
techniques 
Soviet 
peak English, are 
\merican developments in automatic 
ntrol, largely as a result of the Soviet’s 
nassive program of translation of all 
mportant foreign technical journals. 
American visitors also reported that 
Soviet scientists had put much more 
time and effort into preparing for the 
IFAC congress than their U.S. counter 
Preprints of the papers were 
made available in advance, but trans- 
lation delavs resulted in American dele 
gates receiving their English language 
ersions only a few davs before leaving 
for Moscow 
Soviet scientists were prepared with 
enetrating following the 
hnical papers directed 
t Soviet speakers as well as visitors 
The Russians were extremely cor 
lial and hospitable in relations with 
American scientists, despite the fact 
that the congress was held shortly 
fter the U-2 incident and the blow-up 
f the Summit meeting 
Prof. Truxal and Dr. Gibson saw in 
ations that the Russians may not be 
aking the best use of their voung sci 
because Soviet research is di 
‘cted by members of the Academy of 
Science, nearly all of whom are men in 
their fifties or sixties 
Men of such advanced vears mav be- 
yme enamoured with research prob- 
lems that are no longer important and 
force vounger scientists into research 
ireas which are less promising and in 
younger men, Truxal 


ilso 


many of whom 


well versed on new 


scicnatist 


parts 


questions 


These 


were 


ntists 


teresting to the 
uggested 

John Lozier of Bell Telephone Lab 
ratories said that Soviet scientists ap 
more confident of their 
osition relative to Western scientists 
than a few vears ago. He attributes 
this to the Soviet’s Sputnik I and 
ubsequent Russian space  achieve- 
ments 

The Joint Automatic Control Con- 
ference here at the Massachusetts In 
titute of Technology was sponsored by 
the American Society of Mechanical 
#ngineers, with participation by the 
Institute of Radio Engineers, American 
Institute of Electrical Engineers, In 
trument Society of America and the 
American Institute of Chemical Engi- 


eared much 


neers 








Bell Readies Liquid Fluorine Engine Bid 


By Michael Yaffee 


Buffalo, N. Y.—Bell Aecrosystems Co 
is readying a proposal for the Air Fore 
on a liquid fluorine rocket engine de 
signed for use in an upper stage mn 
advanced satellite carrrier vehicle 

Engine will use hydrazin 
and will produce approximate! 

Ib. thrust. Propellant will be 

turbopumps into a_ regener 
thrust chamber 

nozzle of the engine 


num 


J } } 
cooled aluminum 
Throat and exit 
ilso will be fabricated from alum 
drilled with coolant passageways. The 
new engine is expected have restart 
similar to 
] 


c ' 

capability 

ent Agena mode 
Major ittraction 

according to Bell 

it will offer a 50% increa n 

ance over a liquid oxygen-liquid 
I I f the Centaur 


of the nev 


1 
spoKesmecn 


cket 
Rock 
per-sta 


Nom i¢ 


weight 


etdy1 
r¢ 
l nas 


hardwa 





ee 


engines for the last vear at USAI 


gen, hydrazine 


line. In the 15,000-lb.-thrust 
Nomad was developed as a 
pressure-fed system; but Rocketdyne 
says it can offer the engine with a turbo 


in this 
class, the 


prop feed system 
Bell working on 
liquid fluorine engines for the past four 
vears under Air Force and National 
Aeronautics and Space Administration 
that it has been 
l-scale prototype fluorine 
Piant 
38 in Modeltown, N. Y., using hydro 
ind ammonia as fuels. In 


been 


} 


which has been 


ntracts, disclosed 


statie-firing ful 


some cases, the engines have 
spirator duct to simul 
1 others simp! 
exhaust produ 
INK hvdr Ss 
lissipate 1 1dliv. cre 
| ne, 
ding to B 
At the pr Bell 
: 
work on its fluorine 
NASA contract and 
rce fora 
ontract 
ther tl 


iting n 
situations, 


ent time, 


I 


$1 When the 
idrazine and 


) 
} 
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LIQUID FLUORINE rocket engine developed by Bell Acrosystems is in 15,000-Ib. thrust 
class. Above, the engine is being set up for firing with liquid hydrogen. In picture can be 


seen (1) thrust chamber propellant valve, 


hydrogen feed line, (3) instrumentation 


pick-ups, (4) turbine exhaust attachment and duct, and (5) aspirator adapter ring. Com- 
bustion chamber, throat and exhaust nozzle are fabricated from aluminum. 


34 


into the 
chamber 


pellants wer 
chamber, and 
pressure was 


pressure-fed 
combustion 
ipproximately 200 psi 
The hydrazine was cool the 
thrust chamber, doing a satisfactory job, 
savs Bell 
Ihe thrust chamber could be made 
out of steel or nickel alloys, according to 
Bell engineers, but they feel that the 
drilled aluminum structure they cur- 
rently are using is more than adequate 
Without coatings or inserts in any part 
*¥ the thrust chamber, the 
served satisfactorily 
rings. Bell 
which the 
sprayed into the 
Biggest 
fluorine engine work, according to 
ientists. were the devel pment of 
on the 


used to 


engines have 
through repeated 
nickel 


propellants are 


uscs i injector 
} ,} 
through 
combustion chamber 


problems encountered in 


rv sealing arrangements 
nm ' ne ino ' 

pump and learning to pump 
vdrogen without it having to 


Ived 


through a modification of the 


The first problem w 
irrangement on the com- 
ent fluo 


dluminum 


na pump The pr 
nsist of an 
mnumMm X- 


dluminum 


pumps 
ronel! 
propel 
iiftancous 


thrust 


ving 
ind oxidizer 
hamber is brought up 
ure within specified time Re 
start sequence would be the same, says 

Bell 
In the 
ilves and 
into the 


ports that it has experienced fluorine 


1) } 
neni the prone] t 
pening of th propellant line 


of fuel and oxidizer 
combustion chamber, Bell re- 


entry 


leads and lags up to 150 milliseconds 


with no accompanying problems 
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¥ CUSTOM INTERIOR 
FAIRCHILD F-27 
CREATED BY 


AiResearch Aviation Service Company 
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| A dw. son of TE (GARRETT) CORPORATION 
SYMBOL OF QUALITY IN AIRCRAFT MODIFICA _ 


FAIRCHILD F-27 CUSTOM INTERIORS BY A/IRESEARCH 
you ik 
CORP Gt: ATIC modi fica ea 
AiResea ren Aviation Service Division 


Angeles, Calif. * Telephone: ORegon 8-6161 




















OFFICE OF THE PRESIDENT « THE KAMAN AIRCRAFT CORPORATION * BLO 


OMPFIELO CONN 


MEMO TO JOHN: 


Thank you for your letter in which you express your preference 
for Kaman helicopters. As you put it: 


Everyone here at Kaman Aircraft is proud of the helicopters and 
aircraft we build and supply to various branches of our Armed 
It makes us doubly proud when boys like you write and teil us 
what you think. We know that you realize that 
Defense program is one sure way of guaranteeing 
friends will get the chance to grow up and 
or lawyers or 


Forces. 


our whole National 
that you and your 


become terrific doctors 
scientists... maybe even terrific helicopter pilots. 


Sincerely, 


..-in National Defense KAMAN is part of the plan 


**Facsimile of © letter to the comacny 





Balloon-Borne Satellite 


Pasadena, Calif.—A new method of ring t to-noise rati 
ecting unannounced satellites with | roug! rn I iwailable, 
rh-altitude balloon-bornc optical s\ or r pia d I ther factor 


now under development for col ( Wi concent 
Geophysi Research Dhirectorate, | 
ce Cambridge Research Labora 

Electro-Optical Systems, In 


expect 1 to 


Soviets Detail Sputnik V Dog Cabin 


Details of Soviet Union's Sputnik \ iccessfully orbited and returned two dogs to 
earth (AW Aug. 29, p. 28), are show these Russian drawings {see p. 73). Above is the 
air-tight cabin which housed the anir wing (1) air supply cylinder (2) capsule ejector 
mechanism (3) radio direction find t (4) battery for heating test tubes containing 
various microbes (5) accumulator batt \its of special scientific apparatus (7) ejector 
capsule (8) gage to measure cabin m ts (9) air-tight cabin (10) microphone (11) RDI 
antenna (12) intake and exhaust va clevision camera (14) mirror (15) ventilation 
system (16) automatic device fe | feeding of the dogs. Sputnik V weighed 
10,120 Ib. and attained a near-circula: t with a perigee of 190 mi. and apogee of 210 


mi. Cabin re-entered on the |Sth 


Klement 
include two 
spl 

i pn 


SA iC, 








**Facsimile of @ letter to the comoany 


preamplifier and discrimination device, 


which decides bv statistical analvsis 
whether the output of the cell was due 
to noise or due to actual radiation. Once 
this decision has been made, an output 
on-off type signal will be turned on 

Che outputs of all 56 discrimination 
circuits are sampled by an electronic 
commutator at the rate of 50,000 per 
second. The output signal telemetered 
to ground will have the form of an it 
regular train of pulses if discriminator 
had or had not detected a signal. After 
each discriminator is sampled, it is 
turned off and that 
again to analyze the 
the corresponding detec 

The resultant tra 
with azimuth, ek 


discriminator 


re id\ 


s telemetered t 

is decoded and fed t 
slotted 
reference from which 


where it 
display \ 

finder provides a 
zimuth. The 


is rotated counter 
] 


hemispherical sun 


’ ' 
three-le gged 


to the 


to measure 
landing gear 
telescope issembly to « 
trolled directional oscil 
three fivweights the 
in the vertical plane 


Imuinat¢ 


SCTVC 


New Towed Sonar 





Apollo Conference 
Attracts 88 Firms 


Washington—Conference for prospec 


tive bidders on feasibility studies for 
Pruject Apollo manned satellite 
(AW Sept. 12, p. 38 attracted 200 rep 
88 firms last week 
largest to 


svstem 
resentatives trom 
Number is believed to be the 
express interest in any government proj 
ect, certainly in the space field 
Conference was held Tuesday at 
Langley Field, Va., after 
ponement because of Hurricane Donna. 
National Aeronautics and Space Admin 
consisted of 


one-day post 


team 
Maxine A. Faget 
Glen Bailey of 


istration’s briefing 
Charles J. Donlan, 
Robert O. Piland 
the Space Task Group. 

Proposals are due Oct. 10, and two or 


three contracts will be awarded Nov. 15 


and 


for concurrent six-month studies 








Ground support equipment for the 
satellite detector will consist of a display 
system resembling a conventional radar 
PPI scope and tape recording equip 
ment for storing telemetered data. The 
scope display will show the azimuth and 
the elevation data of anv _ radiation 
source detected by the equipment 

Pips which occur at the same azimuth 
ind elevation, sweep after sweep, can be 
identified as fixed stars detected by the 

Pips which appear to move 
cross the face of the PPI at each suc 
cessive sweep, following a definite pat 
satellites. Sometimes 
pips would occur randomly 
sition and because of th« 

false 
crimination circuits due 
of its decisions 


entirely au 


aevice 


tern, represent 
both in po 
small 


} 


time 
predictable, rate of larm signa 
put ut bv dis 
fo the 

The svstem can be made 
tomatic by the addition of a 
in which istronomical 
conceming the fixed stars detectab! 
well as of 


statistical nature 


mputer 
recorded data 
the telescope iS 
launched, known satellites 
rr“ 4 WN vuld 


1! ] 
with known data and will tell 


riiter 
tCl 


compare dete 


; 


ew satellite has been observed 


Being Develo ped 


res, dipping sonar bodies are cith 


indwich or honevcomb 
perhaps a type of water bound 
ontrol. For the cable 

enable s1 

+ 


+ 


rap in the 
Crrupt noise flow fr 
Pr * . in) for 


considered 


n ym th 
housing th 


must also be thu 


promis between hvydrodvnam 


ckage will result 
shape will have tail 

wings and in general wil 

dge gained in designing 


When it be 


tows d 


submarine 


tional, the sonar will 


supplant sonobuoys, which are dropped 
from aircraft and transmit received 
noise signals, or transmit signals re 
ceived from active pinging or explosions 
is in the Julie system 


House Unit Begins 


Intelligence Probe 

Washington—A special House Armed 
Services Subcommittee headed by Rep 
Paul Kilda D last week 
launched a comprehensive investigation 
of the intelligence procedures and oper 
of Department of Defense, the 
Central Intelli 
Vincent Burke 

! 


first 


lex 


itions 
and 
ence Agency with J 
Defense general counsel. as ¢) 
vitness 
At the 

i] with the specific defection case of 
Mitchell and William H 
National Securit: 
mathematician wh pre sented 
m NASA monitoring of ] 
flights and NASA ranization 
w press confcrenct AW 

37). Robert Smart 


" 


? 
military Services, 


outset, the subcommittee will 
Bernon | 
Martin f 
Agence 


rmcrT 


inte 


subcom 
said that one objective 


+} th 1 


» determing eth 


ince information on the 
ince flight that 
rdlovsk, Russia 


mmitt 


+ 
reconnal 


¢ subcor 
ind CIA 
ivi in general 
fense Department | 
pecial investiga 
in | te t 
n with Lt. Gen. Jo 
tor General of the 





Electra Hits Dike 
New York—An 
Lockheed Electra 


ind burned at La 


American Airlines 
turboprop crashed 
Airport ist 
week when its left wing dropped on ap 
proach to Runway 31 and the left gear 


hit a dike 


Csuardia 


cartwheeling the aircraft. All 


and crew of four were 
vacuated Phe 
pleting a flight from Boston in good 
weather when it hit the dike at the ap 


proach end of Runway 31. The 


passe necrs 


transport was com 








runway 





in effect has been shortened to 4,900 ft 
as a result of construction work at the 
field, and pilots tend to come in lower 
dike than formerly. At the 
Electra’s controls when it hit the dike, 
according to American, was a super- 
isory pilot, Capt. Sheldon Pangburn 
who had been checking out the flight 
World Airlines pilots 


questionnaire to 


over the 


engineer I rans 


recently circulated a 
determine whether recommendations to 
restrict La Guardia operation should be 
Pilots Assn. (AW 


made by Air Line 


Aug. 8, p. 43.) 
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Minuteman Transporter-Erector Container Loaded on Douglas C-133B 
First transporter-erector container for the Air Force Minuteman ICBM (AW Sept p. 56), is loaded aboard a Douglas C-133B at 


Wichita, Kan. Designed to transport missiles from assembly plant to launch areas, the unit, built by Cessna Aircraft Co., will undergo 
emplacement cycling tests after being fitted with its Bendix Pacific Division erection system and General Motors undercarriage. 


rye . oud systems for photograp Belgians decided not to cancel an 
. ~ Te » ud | 5**! 2 ‘ 
I iro I Di COVE ry proved sensory and transm rder for Lockheed F-104s (AW Aug 


ment p. 28) and a decision is expected 


P ; < age > ; ha i 
May Aid I ores asting Iwo more Tiros  satellit hortly on share of Belgian financing 
before the end t ind U. S. weapons aid funds. SABCA 


ind one next vear. Polar orbitins urrently is reproducing F-104 tooling 


bus chick will follow la 
1 Acro Acronutronic Division of Ford Motor 


launch chedule ind 
vide the basis for a new and accurate is a later stationary orbiter is studving structure of a three-man 
casting technique , = ae so eee eed 
ros 6 = Dy nods at various altitudes. Study contract 
Ce her. i] News Digest vas awarded by USAF’s Wright Ai 
li ims for the National Aer Development Division 
nautics and Space Administration, sai Thompson Ramo Wooldridge 
a catalogue of cloud vortex signature its aircraft business shakedow1 
1 be used to forecast storm stag With quarterly aircraft ' 


Washington—liros | expernmental "own, om 
weather satellite has discovered that in 
dividual storm types have distinct cloud 


vortex characteristics which could pro 





Arrangements were being completed 
ist week for acquisition of Space Elec- 
ind behavior tronics Corp., Glendale, Calif., by 

liros, launched last Apr. 1, was th this business ' ontinu \crojet-General Corp.., \zusa, Calif 

ribu ' Eighty per cent of SPEC’s stock is 


family of me teorological orbit multi million lollat ~ 
wned by Pacific Automation Products 
( Glendale, Calif 


{ nit 


ning $20 million, the 


will include Nimbus and 


over-all volume Spares busin 


ros was considered a feasibilit tead\ ng term source of sal 
test, but it provided scientists with an man J. D. W right told a meet 
unprecedented opportunity to study investment men in New York last First Polaris fired from the second 
loud cover with 22,952 photograph ind TRW’'s aircraft busines fleet ballistic missile submarine USS 
7 modest growth in the futur Patrick Henry off Cape Canaveral, Fla, 
period ran wild and broke up on hitting the 
Pepper told a meeting of the Wash . water 2,000 vards from the launch posi- 
t s . ~ 

ington section of the Institute of Acro Skybolt Mee tings tion last week. Navy said the malfunc- 
pace Sciences, that Tiros’ discoveries Washington—Anglo-American confer tion was in a test device and will have 

included a description of a bright, four a a ere ew 10 effect on the operational missile 


’ 


taken on 1,13 rbits over a /S-day 





sided cloud which later spawned into missile was begun last weck at Douglas 
several tornadoes that hit parts of Okla Aircraft Co.'s Culver City, Calif., plant Lockheed and USAF are working on 
homa and Texas where development engineering ins> | leasing arrangement for an Electra to 
Vepper said 60% of the Tiros photo tion mockups were displayed. Follow-u be used at Pacific Missile Range. Plane 
graphs are remarkably clear, but difh conference was held at Wright Air Dx will carry special markings. The Elec- 
culty mm fast analysis resulted from snow velopment Division's Weapon Systen tra was one of a Capital Airlines order 
ind ice backgrounds, sun glitter and Project Office to discuss basic rules for f five aircraft. Lockheed is negotiating 
onentation. Last problem was traced integration of Skybolt into the RAI vith a South American carrier for the 
to an over-sensitive horizon system Vulcan bomber force. Included in the ile of the other four Electras of the 
which confused clouds and land areas Senin ceiin Qtiaie of cack oon ¢ riginal Capital order 
with the horizon. Magnetic dipole will be performed by the British, together 
be installed on Tiros II, with ground with pricing details. Re-entry capsule of Air Force's Dis- 
control of the spin axis ‘Sie AID teteinte eee ont ts cnn overer XV satellite vehicle, launched 
More advanced systems, Tepper said carry and drop development programs from Vandenberg AFB in a north-south 
will include provisions: for real-tim« for the Skybolt, involving separation and bit with a 472-mi. apogee and a 130 
transmissions from Ft. Monmouth toe Oe aspects ote eta, Lin mi. perigee, was parachuted into the 
N. J. and Pacific Missile Range receiv ee Cente ee Valin. Gi: be con Pacific Ocean about 1,000 mi. south 
west of the planned impact area neat 


ing stations to Weather Bureau analysts; ducted from Eglin AFB. 
onboard computers to sense selected Hawaii and was located bv searchers. 
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AIR TRANSPORT 
Small Airlines Rebel Against [ATA Chiefs 


total IATA membership with respect to 
imount of assessment paid cach veat 
but some members may lose posts at next session. In addition to objections to the ex 
r mmuittee, small carners began 

By L. L. Doty ss bitter opposition to their 

win some representation on 
important ‘Traffic Advisory Commit 
Th point dd 1 hy the 11 





Executive committee put down revolt in Copenhagen 





SAS Bilateral Talks 
Scandanavian countries il ! 
tated over U. S. threats to restrict § 
linavias Airlines System traffic capa 

re further embittered bv failur 

AB Member G. Joseph Minetti ¢ 
rrive here on time for bilateral talk 
vhich were scheduled to open last Mon 
lav. Minetti’s delav postponed talks un 
til Wednesday. Renegotiation of the bi 
lateral air transport agreement is viewed 
here as an issue of national signific nes 
ind U. S. failure to begin talks on sched 
ule comes close to a diplomatic affr nt 
in the eves of SAS officials 

In Washington, both CAB and State 
Department spokesmen indicated that it 
was understood by all parties that Min 
etti would not arrive in time for the 
befor he ex tive tt first day of talks, because of last minute 

Pri eh mal] i business pressures. Two Board delegates 
tended that strength f understood to be prepared to present 
controlling the executi t the Board's position, along with the 
determined by the t OT m state delegation departed on Sept. 9 
ship issessment th while Minetti left at 6 p. m. on the in 


ae iin sas , : , sn iil 
reianion to amo 14th. Airline sources see the alleged th 
A] 
umabdi 


ral attempt 


riers + 8 moembsy f + 

riers. Out of 18 men Scandinavian displeasure as a_ harassing 
++ , hoes : . 

mittee, six have been m technique designed to weaken any U.S 


IAT \ was reformed 1 , tu move to limit SAS traffic in this country. e past at further modifications of 1 
ix, five—Pan Americat ng procedures in the Traffic Conferen 
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Congo Republic Operates Soviet-Built [I-14s 


Soviet produced Ilyushin [1-14 piston-engine transports bearing the markings of the Congo Republic are shown at Leopoldville. The Soviet 
Union presented the aircraft to Congo Premier Patrice Lumumba as a gift (AW 


Aug. 22. p. 50). They are flown by Sovict crews. 
but wi ly divergent views on the > 


] ™ ° 7 * 
ject among members have stalemated Noise Suppression Adds Millions 
any proposals to revise voting procedure 

a i means of preventing onferenc 
deadlock ucl 


cist that which boke op LO Airline Operating Expenses 
the Honolulu meeting 
Delegates Warned By Robert H. Cook 


] } 
ting survevs for additional trai 


¥s 
f it Boston and Miami, major East 

this point, the Traffic Advisor W ashington—| irl t ist turnaround points, which have 

mmittee warned delegates that it ipp! rc 


| iS 


on 


neentration of turbojet train 
unlikely that further emergence than ‘ 


ri 
ference will be condoned and unk 


il DC! training fligl in the vicinity of 
omplete agreement at h MCT rk Citv have been 


Republic Aviation ¢ 


conductec 
orp. field at 

1 hie mimittes f Va ror nic, I | il I initial naugu 
ble use of vot popul 1a t turbo\ 
it trafhe confer | n of 


nnimittee wv 


c they will have n 


1 So eee a a More Transfers Planned 
ction ng I { NCustt t While NANAC ontinuc t 


) te ftort toward levelopment 
nforcement officers from b irging u lly quieter turbojet engine and 
Atte mpts to in raining hieids as ti ( ( 


F i immunity zoning restrictions to 
mum fine from $25,000 pr il lly 


ul 


t residential construction in an 

ted down. One car round met ritical areas, it is particularly en 

the ceiling iu uirline cooperation in trans 

é -: training activities. The counci! 

Traffic Statistics alain rveving every maior terminal ar 

Chances now appear strong that sor removal of the n f re suitable alternate fields are avail 
exchanging traffic statistics wall raining n y 


rm of s Al for further transfers 

required within the next few veat ) iency reduction in ¢ Although the airlines affected bv the 
spite general IATA opposition to such — ing ncis ca isfers have not given cost breakdowns 
yractice. However, International Civil ormer! frequenc the added expense, they obviously 

ation Organization commiuttce now I ! Higl I be significant. | inding fees ilonc 
considering nous recommendation Iternate fields \ to ily wered on a set annua! 
for exchange of ongin and destinatio ng nd pul r both scheduled and traming 
figures and will soon offer its proposed " ng 1 training # f t \ be borne as an added 

tem to the ICAO council and to ( wal 


IATA. Since th 


Wa a t the ernate fields 
proposed system will + ntar t sts wl rdinanly would hav 
inations, [ATA may be d= fror mn 


ort 


becat f these transfers a1 
me in order to safe i 


lf against an plan which ties levied bv the use of noise sup 
unsatisfactory and costly ¢ cane ae "9 


' en irs, the airlines contend 
member airline Plan most likely to [ ( uM I 


tf ¢c magnitude of the cost of nois« 
il] ound ipproval Is OM proposed a i I ( as sion measur©res taken sO far ma 
U.S. which calls for worldwide col 7 if 


its own lged by American Airlines’ figures 
lection of statistics by microfilming cach rl 1, pl secon stimate that the use of noise 
tenth passenger coupon neal rt] ssors has raised the monthly oper- 
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Boeing 727 Transport 


Boeing has decided to retain the three- 
engine configuration for its 727 trans 
port, with one engine mounted in a pod 
on each side of the tail, as in the Cara- 
a cantilever 
135,000 


velle, and one mounted on 
structure in the tailcone. The 
Ib. short-haul transport will use Pratt & 
Whitney turbofans or Rolls-Royce turbo- 
Allison Divi 


Engine selec 


fans built under license by 
sion of General Motors. 
tion is being delaved while airlines decide 
which they prefer. 

Full-scale working mockups of the 
727 transport and some of its subsystems 
are nearing completion at the company’s 
Renton, Wash. plant. 











ynsumpt 
flights. On 
time 1S Inct 
umption by 
estimates tl 


ittributabl 


$?2.000 
repairs 


Appl 
nerating 
yperatin 
matel\ 
$679.52 an hour 


estimated an operating cost 


American 
of $4,966,536 for 


compared with $4,784,846 


uppre equipped 
turbojets a 
for aircraft not using suppt 

With one minute added to tl 
time to 30,000 ft., plus 500 additional 


’ : 
ie imp 


’ - 


pounds of fuel, the airline figu 


42 


the increased air drag induced by 
pressors, plus the thrust ] 
tl i - . 9 22.51 I hour 
the jet feet requiring <- more hours 
of flight time in a 30-da\ ’ 
in additional 100,970 
Combined cost of the 
amounts to $29,458 
Payload displaced by the 
weight of 556 Ib., the airline said, plu 


some loss from the increased fuc 


suppressor 


] weight, 


is particularly applicable to New York to 


Los Angeles and San Francisco, along 
with Boston-to-Los 


Angcles flights 


eer rere FESS, VES PIGier FF, FC Pw 


which alone generate 530,400 plane 
miles a month. Available ton miles 
lost to suppressor use over these routes 

147,451 mi., which at a 
cargo rate of :16 cents per 


costing 


imount to 
minimum 
ton mile is estimated to be 
American $23,592 a month 
Bevond _ its operational 
costs, American points out that it has 
in additional investment of $8.1 million 


involved, 


increased 


covering development costs of 
the suppressors and increased costs duc 
to several runway lengthening projects 


Southern Wits Snag on Losses 


Washington—Southe: \ 


ipture of operational 


wert 
return 


be 


While no da 
the TWA reh 
feel that CAB’ 
ervice airlin 
+} nd of th 
TWA 


ma ums no 
CAB 


back 


iuse of 


not become 
iirline enters into negotiati 
Board over a final mail rate. 
While Southern has co 
expand its strikebound oper 
point approaching normal, it 
July operations were le 
of the SeTVICE 
corresponding months of 1959 
The airline reported an operating lo 
totaling more than $358,000 for the two 
months, after allowable subsidy pay- 
ments of $144,000. In the same two 
months last year Southern recorded a 
$19,000 operating gain after a 


usual ind bu 


com- 


bined subsidy allowance of $393.000 


Allowable subsidv paid the carrier 
] mputed 
1, 


nth has been 


expan 


impact 


+} thir 


lan on 


nth 


oat f 
f 10041. 000 
4 800 lenartur 


> tt) 


400 cle partur 


eat mile th June ine 


flicht 





Pilot Boycott Averted 


Washington—Possible shutdown of 
airline service to 24 southern cities was 
averted last week when airline attorneys 
a temporary injunction against a 
threatened Air Line Pilots Assn., at 
tempt to halt flights to any city served 
by Southern Airways, which has been 
strikebound by the pilots since June 5. 
Ruling by the U. S. District Court in 
Chicago was handed down one day prior 
to an ALPA bovcott schedule which 
called for a blockade of three airports 


15 and 


won 


at a time, beginning on Sept 
continuing through Oct. 6 until the 
24 citics had been covered. Huntsville 
and Dothan, Ala., along with Baton 
Rouge, La., had been selected as the 


first group for blockade by the union. 
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Transatlantic Carriers See Cargo Surge 


By David H. Hoffman 


New York—Cargo carried across the 
North Atlantic by International Au 
lransport Assn will increas¢ 
it least 40% during 1960 to continu 
the breakthrough trend begun last vear 
when IATA freight flow grew a record 


5%. an Aviation Weex survey 


Carricrs 


indi 
ites 

The traditional second-half 
1 IATA cargo trafic, when coupled 

1 the trafic record for the 
xm expected to produce a 
vear-end total of about 56.000 tons. In 
1959, the 17 IATA carriers operating 
ilong North Atlanti 


upswing 


first 


nth 


routes moved 40 


xperts that 
ire behind the ” 
in transatlantic freight 


report 


ftinuing 

trafh ? 

© Selective rate 

IATA to take effect 

ind Apr. |, 1960 

© Phase-in of piston-engine 

conversion primarily the 

DC-7I ind Lockheed 1649 

Super Constellation 

¢ Inauguration of ject service by 

the 17 IATA carriers during 

1959 and 1960 (AW June 27 

¢ Vigorous new sales emphasis on ait 
: wer-all competition 

h Atlant 


voter 


reductions 
n Apt l 


freighter 
| » ug) i 


ind 1049 


mounts 


passenger mat 


¢ European manufacturers’ drive to ex 
pand their sales in the United Stat 


{ 
without sinking much capital into costly 


listribution tem plu 
1 popularity of consumer 


Europe 


Hard 
17 that before ra 
much impact on air ship 
mth f hard 
This activity, 


past vear 


ty 


17 
clling 
under 
is aimed at en 
North At 
ivcTage d in 
f the | 
years preceding 1959—do not slip below 
the present 40 
Stimulating 


th gain in 
trafh 


ing ¢ ich 


which 


plus growth rate 
effects of the all-carg 
illustrated by comparing 
moved on passenger dichts 
moved bi 


conversion 
the t mnage 
is opposed to tonnage 
freighter flights, during the last 12 vears 
In 1948, for example, 2,490 metric ton 
f cargo traveled across the North At 
intic on pa uircraft whil 
77 tons were carried by freighters 
In 1956, the ratio was 12,404 passen 
flight tons to 6,100 freighter ton 
ng 1959, the ratio was about 4 to 
indicate 
busines 


scnger onl 


} ] 
prelimi r\ 
p nina 


1 
iimost iS 


vhi figures 


much cargo 
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will 
in | 
the 
mf 

S« 
carg 
196/ 


pata 


1 total of 22.160.377 Ib 


S/ 


fall to the 
to passenger 


influx of high-cap 


YOU a 


TTVASSIVE 


he North 
heduled 
oO move 


) increas 


ble three 


S64 move 


castbound 


ly 
jum 
the 


App 


» 1960 


p was 


irs busine 


roximatci' 


piston-driven { 


uircraft 


Atlant 


IATA North 


ment in the first 


1519 Over 


months of 1959 


Or t 


d we stbhound 


md quarter 
th th 


orded witn 


still 


55 to 60% 


counted for in the secon 


nd quarter 


361 Ib. carr 


westbound 


ind | re 


b., whil 


ro totaled | 


Traffic Indicators 


} 
i ‘ 


urat 


load fact 


mr aki 
TL pC 


limited by passenger and fuel weight. 
Thus, cargo hold space and the aver- 
ge cubic weight of freight are the 
imiting factors, not the transports’ 
maximum gross weight. 
Evidence that the cargo 
1960 may dwarf the 45% gain posted 
in 1959 was furnished AviaTION WEEK 
by 16 North Atlantic carriers. Here i 
forecast 
e Air France predicts it will carry 2.5 
million Ib. of cargo across the North 
Atlantic in 1960, at least 
than in 1959. During the 
months of 1960, Air 
1,984,000 Ib., 45% more than the | 
65,000 Ib. it airlifted during 1959's 
first half. Eastbound total was 1,132,000 
b., a 65% increase. Westbound total 


$52,000 Ib., an increase of 247% 


increase in 


the bullish picture thes 


S0% mor 
first six 
France moved 


irgo was moved and will be moved 
passenger flights until “the end of 
when the carrier plans to phase 
n two 1049G freighter conversions 

¢ Alitalia, which began Douglas DC-S 


g 
ce June 1, ects that in 1960 it 


| haul 3.25 million Ib. of cargo ove 

North Atlantic ital in 1959 wa 
out | million Ib. Carrier’s fi 
ialf figure of 1,193,756 lb. represents 
over the comparable 


Ay) 


78% increase 

159 period ‘when Alitalia moved 671,- 

237 |b. First-half westbound 
750,434 Ib. was up 52° 
Eastbound cargo, 443,332 lb., was up 
; Average weekly airlift capacity 
first half of this vear was 

iS ypposed to 51.00C Ib 

ar. Svstemwide revenuc 

1959 $3.856.000 


Ca go 
over. 1959 


c 
~ 


gross 
from cargo in was 
In 1960, Alitalia expects freight traffic 
to produce million [wo 
veeks ago, the carrier signed a contract 


vith Douglas to convert two DC-7Cs 


ibout 








Annual North Atlantic Cargo Totals 


For [ATA Airlines 


wrried 


1956 
1957 
1958 
1959 


1960 


Aviation 


Week estimate based 


rgo carried during first six months of 1960. 


Per Cent Change 
21% 
29% 
21% 
129 

4% 
12% 
31% 
44% 
10% 
20% 
45% 
41% 




















Cameron forgings have pushed 
out beyond tradition. Over ten 
years ago we perfected presses 
and practices which produced 
ferrous forgings with some- 
thing entirely new in size, 
shape and properties. Our case 
histories accumulated during 
the past decade reflect a steady 
flow of successful solutions to 
forging problems in a wide 
range of new applications. 
These include extreme service 
components for jet engines, 
guided missiles and nuclear 
refractory ma- 
terials for service temperatures 
to 5000° F — exotic metals and 
many others. 


power plants _ 


Are you trying to win the space 


race with old fashioned forg- 
ings? If your design problem 
high 
temperatures, or large intri- 


involves high stresses 


cately shaped ferrous parts, 
maybe we can help. Just call, 
write or come by coe 


IRON WORKS, INC. 


SPECIAL PRODUCTS DIVISION 
P oO Box 1212 aleltl iicls a ee 3 ack 








to freigh nhiiguration and set Keb 
1, 1961, as target date for inaugurating 
all-cargo SCTVICE, 
© British Overseas Airways Corp. carned 
$14,904,294 from its cargo operation 
during the fiscal year ending Mar. 31 
1960, expects to earn $17,150,000 in 
its current fiscal vear. BOAC hauled 
2,319,094 Ib. of North Atlantic cargo 
durnng the first six months of 1959 
then increased this total 43% during 
the first half of 1960. We sthound total 
f 1.898.402 Ib. 1 presents a 56 n 
1 42¢ 
1959. BOAC 
sent 
to iCquire 
verthelk it predict that in 1960 
go trafic will approach 7.5 million 
In 1959, BOAC's North Atlanti 
freight hgure was 4,814,920 Ib 
@ Canadian Pacific Air Lines, which 
loes not operate from U.S: cities 
urope, carried 15,198 Ib 
if route from Montreal spon, 
Madrid and Rome during the first half 
of 1960, 269 more than in 1959 
CPA estimates that it will move 35,000 
this route in 1960; it 
n 1959 vstemwicde 
nue in 1959 was $1] 
ut CPA expect 


’ plans ¢ 


irg rcraft a ndefin 
@ FE] Al Israel reported one of 
AviATION Week’ 

irned 


@©KLM Roval Dutch Airlines, f 
- er vo airct 
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Los Angeles Airways Receives $-62 


Sikorsky S-62 single-turbine helicopter 
12, p. 47). The 9-12 passenger amp! 


copter in scheduled airline service 


twin-turbine S-61s for 1961-62 deliver 


2 > mili \p 


® Lufthansa German Airlines 
$49,186 t 


© Loftleidir Icelandic Airlines 
the N 


American World Airwa 


) 


been delivered to Los Angeles Airways (AW Sept. 
sircraft will be the first turbine-powered heli- 


is leased by LAA, which has ordered five 


hedules, Pan American predi 
than 20 million Ib. will be 
n 1960, or 50 more than the 
341,000 Ib. carried in 1959 
© Qantas Empire Airways posted an 
r-all 25 ncrease after the first six 
mth } vear, but still slipped 
If cargo carried west 
dropped from 142,000 
in 19 100.000 Ib. in 1960 
Total trafic growth came from a 210 
thound. Qantas, without 
ls that it will carry 500.- 
ubstantiall 


00 Ib 


® Scandinavian Airlines System pla: 
in ndefinite number 


r¢ 


before th 


nd 


ipaci 


IO: ; 20 N00 n | 


nN ; Pe ry a sf 
e Sabena Belgian World Airlines, wit! 
DC-7C freighter convers li 


uirline accounted 
in 1960's first six 


b. in the sam 


45 





Se be io 
TWA me SuperJe€ AIRLINE 


is the only airline flying across the United States... 
across the Atlantic to Europe...and across Europe 


\ 
\ 
Twa 
. 
+r . 
. . a “ 1 se le tig pe i ee 


TWA JETS now serve LOS ANGELES -SAN FRANCISCO 
KANSAS CITY: ST. LOUIS - CHICAGO - DETROIT - NEW YORK: BOSTON 
PITTSBURGH - PHILADELPHIA - WASHINGTON-BALTIMORE - MIAMI 
LONDON - PARIS - ROME - LISBON - FRANKFURT - MADRID - ATHENS 


FASTEST COAST-T0O-COAST 


Call your travel agent 
or nearest TWA office 


THE SUPERJET AIRLINE 





period of 1959. East and westbound 
cargo capability for the first half of 
this year was 3,132,000 Ib. Last year it 
was 1,662,200 Ib. First Sabena jet sers 
ice began Jan. 23 
© Swissair forecasts, which estimate 2.7 
million Ib. in 1960, are based on a 29% 
gain over 1959's total of 2,083,664 Ib 
Che carrier operates one DC-GA freighter 
m the North Atlantic and two more in 
Europe but has reached no decision on 
icquiring additional all-cargo aircraft 
¢ Trans-Canada Air Lines predicts on) 
1.4 increase in North Atlant 
irgo for 1960 and looks for a ve 
total of 2.166.556 Ib. In 1959. 
,136,820 Ib. During the first 
months of 1960, TCA’s eastbound 
irgo was down 2% to 383,783 Ib., it 
westbound cargo up 36% to 881,805 Ib 
¢ Trans World Airlines, which expect 
in 80 increase in 1960 North At 
intic cargo, plans to introduce the fir 
f six Lockheed 1649 freighter conver 
sions this month on its route from New 
York to Londoa, Paris, Rome, Milan, 
Frankfurt, Zurich and Geneva. Mean 
while, two 1049Hs are being used to 
haul transatlantic freight Weekly 
iverage airlift capability of TWA rose 
from 300,800 Ib. in June, 1959, to 904 
S00 Ib. in June, 1960. The carrier's first 
half total of 3,360,481 Tb. represents an 


| ; 


R7 & increase over 1959's first six 
months when 1.789.578 Ib. were moved 
Breakdown shows a 134% eastbound in- 
crease and a 53% westbound increase 
In 1959. TWA carried 4.546.000 Ib., 
stimates that this vear it will carry 8.2 
] id carn $15 million system 
crvict 
vers who expected the 
dominate transatlant 
the share of bu 

onverted freighters is 
major factors ippar 
responsible for the fact that 
freighter-carricd cargo is increasing 
more rapidly than cargo carried by pas 

cnger aircraft 
Fir influx of capacity from 
the freight themselves. With the 
ised plane market for DC-7s and Super 
Constellations decidedly soft, carriers 
ire taking a hard look at the earning 


; rh, 


potential of the big piston-driven trans 
ports, many of which already are writ 
ten off. If North Atlantic freight flow 
mtinucs to grow at its present pace 
more conversion orders scem inevitable 

Shippers also realize that jet sched 
ules are predicated on passenger com 
fort. while freighter schedules usually 
ire timed to deliver cargo at the break 
bulk or pick-up point to meet rail and 
truck connections. Freight forwarders 
think in terms of delivery the first or 
second morning after departure, with 
the emphasis on “morning.” Despite 
the jets’ speed advantage, freighter 
flights often can offer first morning de- 
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livery at prime I uropean gatew 
the jets cannot 

Because these schedules h 
worked out by the carriers’ 
departments, and because th 
can only turn a profit w 
high cargo load factors (whil 
hold tf an economic pet 


‘ 


hy 


passenger-carrying jet), most 
concentr f their ings 
on fr r fig! 

Optimi orecasts of N 
cargo gro’ iso ar upp 
IATA rate stru 


cost of international shipm« nt 


; 


ture, which | 
1 comparabl 
United Stat 
ing ft | 
transportation 
the niversity of Washington 
tional rates probably will dr 
than domestic rates. thus en 
prospective tran itlantic ship; 
As airlines explore volume 1 
back haul trafhy 
wav charter ind deferred 
rates, this downward rate trer 
expected to accelerate Acq 
surplus DC-7s and Super Const 
by supplemental carners al 
nish TATA airlines with a pow 
centive ¢ keep rate dropping 
face of mounting competitior 
in the expanding North Atlant 


5 


stemming ft 
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Coach Fare Increase 
For Jets Requested 


Washington—Four mor 
et } 


tinental a 1 lave join 


port 


An ncan 


Trans World 
tal ind NJ 9 hu ’ virlin 
the CAB for jet coach far 
lesigned to bring them withi 
irst class fares. 

\ rr 


1 hive 

the tvp 
sections 

does not 
from that 

Thu differen 
tween first 
msice red 


. ¢ 
nomica D1 
. 


In other tariff action 

pended tariffs on six of nine 
filed for on e| Air Lin 
calling for r coach fare 
which wou exceed the 
ceiling of 75 vf the firs 
as provided in the Board's 
coach policy. The Board defer 


, 


on the remaining three seg 


creases pending further analy 


Eastern Proposes Low 
Fare Service to CAB 


New York—A long-haul no-reserva 
tion, reduced fare service designed to 
be competitive with bus and automobile 
transportation has been proposed by 
Eastern Air Lines in aa application to 
Civil Aeronautics Board for a new Pitts- 
urgh-Miami tariff 

lo get the traveler away from h 
itomobile or economy bus trip, East 
n plans to offer Lockheed Super Con 
tellation service at $40 one way under 
the new plan. Passengers who take 
idvantage of the high-density, no-frills 

transportation will be able to bun 
tickets and proceed directly to their 
flights without making reservations or 
hecking in 

The fare represents a 26‘ 
from lowest current coach tariffs. Un 
ler the plan, tickets for seats on the 
)5-passenger Super Constellations will 
be sold up to 90 days in advance. Once 
ill seats have been disposed of, the 
flight will be sold out. Cancellations 
must be made more than 24 hr. in ad 
ince of departure time. Later can- 


ellations or no-shows will 


reduction 


’ } 
he enfit 1 


to no refund 

Eastern offers this comparison of 
highway, rail and air transportation be- 
tween Pittsburgh and Miami in consid- 
ering the proposed new fares: 


Car 


Highway Railroad Private 


3 days 


41-32 hr 
$46.22° S45¢ 


" hr 
= I 


$40.43° 


luding meals en route 
* per person, two per car 


mote for two night 


Two-Year IATA Rates 
Proposed by CAB 


Washington — Civil Aeronautics 
Board, in a letter to 16 U. S. carriers last 
week, urged that passenger fares and 

irgo rates set by the International 
Air Transport Assn. be effective for two 

irs instead of one 

lerming annual renegotiation “but 
lensome™” and “unsatisfactory,” the 
Board suggested that carriers opposing 
the two-year IATA rates be required 
to give notice of an intent to void at 

ast eight months in advance 

This provision, CAB said, would en- 

ire that airlines “would not be 
equired to charge fares or rates to 
vhich they no longer acceded.” U. $ 

irriers unanimously have concurred 
vith the Board’s suggestion 

Specifically, a carrier wishing to 

id an IATA rate established for two 
ears beginning Apr. | would have to 
file notice no later than Sept. 1. This 
vould convene a special meeting of 
[ATA’s Trafic Conference with its 
igenda limited to the disputed rate 





Convair 880’s like the “Delta Queen” are now 
setting new records on Delta's scheduled flights. 


Flying time between New York and New Or 
leans for exomple, is only 2 hours, 10 minutes. 


TEXACO LUBRICATES 
WORLD’S FASTEST JETLINER 


G-E Powered Convair 880 “Delta Queen” sets new 
coast-to-coast speed record...averages 667 mph.* 


Four mighty G-E CJ805-3 engines are a big reason for 
the Convair 880’s incredible speed. These engines are 
so powerful, that even with a full load, the 880 can oper- 
ate in and out of most airports accommodating today’s 
piston engine aircraft. 

General Electric used Texaco Synthetic Aircraft Tur- 
bine Oil 15 lubricant in the development of the CJ805-3. 
Now SATO 15 keeps it operating at peak efficiency in 
regular flight. 

Texaco Synthetic Aircraft Turbine Oil 15 is just one 
of a complete line of fine lubricants and fuels which 
Texaco supplies to the aviation industry. For complete 
data, contact any one of the more than 2,300 Texaco 
Distributing Plants, or write: 


"Actual flight time between San Diego and Miami: 3 hours, 31 minutes, 54 
seconds. Average speed: 667.95 mph. 


Texaco Inc., Aviation Sales Department, 135 East 
42nd Street, New York 17, N. Y 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO 


LUBRICANTS 
AND FUELS 


FOR PURE JET, TURBO-PROP AND PISTON-ENGINE AIRCRAFT 











Airline Traffic—July, 1960 


Revenve Passenger Over-all 
Passenger load U. S. Mail Express Freight Total Revenue 
Ton- Miles Ton-Miles Ton-Miles Revenue load 

Ton-Miles Factor 





Revenue 
Passengers Miles Factor 
(000) 7% 


7 


DOMESTIC TRUNK 
American 695,738 588,783 
Braniff 183,148 91,449 
Capital 301,786 125,764 
Continental 121,299 90,303 
Delta 268,965 144,275 
Eastern 633,992 343,156 
Notional 130,139 60, 548 
Northeast 131,827 48,108 
Northwest 159,819 121,630 
Trans World 435,055 447,716 
United 691,076 526,056 
Western 1$3,024 92,853 


1,676,021 8,478,707 67,417,679 
414,813 601,195 9,936,946 
519,860 269, 436,244 13,280,303 
207 , 520 1,491 450,459 9,410,133 
438,395 258,02 1,124,090 15,662,374 

1,103,522 1,676,332 36,261,089 
281,202 2 611,693 8,704,625 
104,84! 33, 240,370 4,979,195 
576,384 2717 1,384,202 13,868,457 

1,428, 450 ‘ 3,616,061 48.622,882 

2,834,775 85 5,726,528 5¢,853,871 
301,001 289,605 9,567,770 


See caeanoeonweuu 
ece ow uUnwUonuo 


INTERNATIONAL 
American 10,116 ), 819 , 86 207 , 459 1,333, 389 


Braniff 6,437 , 895 , 178,663 1,681,773 


3 
Caribbean Atlantic 39,099 2,770 ; 8,829 269 , 374 
Delta 2,921 4,048 : 27 ,823 472,735 


Eastern 61,899 90,304 , 184,255 9,440,311 
11,552 2,838 3,935 309 , 668 
,070 6,467 338, 883 
! 873,398 5,835,189 


Mackey 
Notional 3,766 
Northwest 19,316 974 


Pen American 
Alaske 8,327 ,464 " 193,645 1,118,442 
Atlantic 165, 50! 366 4,639,711 31,599,813 
Latin America 119,501 , 586 - 4,147,969 18,898,298 
Pacific 38 , 860 ,830 2,412,567 17,737,659 
Ponagre 10,769 ,198 618,135 2,648,123 


Resort 


Trans Caribbean” 
Trans World 49,618 ,419 1,554,911 19,119,351 
United 22,162 , 113 . 13 196,082 6,014,610 


Western 4,174 6,491 a 26,456 709,855 


OCNNON YO @ 


2ewoo- 


LOCAL SERVICE 
Allegheny 61,909 , 269 , Z 42,511 1,252,784 
Benantre 21,862 , 547 10,555 541, 867 
Central 15,525 , 980 9,959 306,501 
Frontier 30,879 , 287 64,811 898,503 
Leke Central 18,499 , 006 308,978 
17,099 1,076,348 


Mohewk 51,950 774 
North Central 87,957 ,254 38, 547 1,700,051 
25,764 881,807 


Ozark 47,113 , 532 

Pacific 46,254 », 602 8,501 1,039,998 
Piedmont 41,371 941 18,759 898,581 
Southern 7,634 1,410 4,272 146, 408 
Trens-Texes 25,643 ,033 36,511 643, 504 
West Coast 37 , 071 , 967 25,368 900,091 


Ongnwocauwn 


N@neonoce-sew 
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~ 


eo 
~ 
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HAWAIIAN LINES 
‘ 8,497 536,793 


Alohe 41,812 
Heweailian 58,433 12, 203, 182 1,435,035 


CARGO LINES 
AAXICO 
Aerovies Sud Americana 572,034 572,034 
Fiying Tiger ] . 4 8 7,317,689 8,978,140 
Riddie” 
Domestic 
Overseas 
’ ,64) 3,606,754 5,433, 302 


Seeboerd & Western ° 
Slick ° ! 2,619,812 3,783,153 


HELICOPTER SERVICE 
Chicago Helicopter 1,281 48,211 
Les Angeles Airways oa 21, 162 
New York Airways 739 259 529 31, 286 


ALASKA LINES 
Alaska Airlines F ; ) 336,874 1,337, 257 
Alaska Coastal ; 3, 6,467 84,606 
; 54,331 107,625 


Gordova 2,067 

Ellis 7,815 3,728 50,723 
Northern Consolidated 4,349 ! 74,497 255,132 
Pacific Northern 13,612 ; 7 92 408,817 2,062, 286 
Reeve Aleutian 1,460 , 77 , 537 269,953 
Western Alaska 1,642 1,809 11,706 
Wien Alaska 6,985 , 136,024 443,324 


17,713 727 775 947 70,833 


NUNOOWCUW Ww 
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Avalon Air Transport 


* Not available. | No operations in July. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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DURABLE IN THE EXTREME 
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... parts produced from Republic 
VACUUM-MELTED Metals 


A leading manufacturer of ball bearings uses Republic 

Type $2100 Vacuum-Melted Alloy Steel in bearings produced 
for aircraft and missile applications. This steel provides 
excellent resistance to erosion, corrosion, abrasion, 

and impact. The alloy is supplied to the manufacturer in bars, 
It is then drawn into wire rods, annealed, drawn to size, 
sheared into slugs, forged, heat treated, rough ground, 
tempered, finish ground, and polished. 

Produced by the consumable electrode process, Republic 
Vacuum-Melted Metals offer higher mechanical properties— 
ductility, tensile strength, and longer fatigue life—with 
nonmetallic inclusions reduced in number and size. 

Republic can deliver these metals in quantity on time, and 
in a wider range of sizes and conditions than ever before 
possible. 

Our metallurgists will quickly help you select, apply, and 
process vacuum-melted metals: super alloy steels, constructional 
alloy steels, high strength alloy steels, bearing steels, stainless 
steels, titanium, and special carbon steels. For complete 
information, contact your nearest Republic sales office 


or return the coupon. 


SUPER ALLOY STEELS @« CONSTRUCTIONAL ALLOY STEELS @ HIGH STRENGTH 
ALLOY STEELS e BEARING STEELS e@ STAINLESS STEELS e@ TITANIUM e SPECIAL 
CARBON STEELS 


REPUBLIC VACUUM-MELTED METALS are produced in 18- to 32-inch diameter ingots 
weighing from 4,000 to 20,000 pounds. These can be processed into billets, sheets, 
bars, strip, and wire to meet your precise requirements, 








REPUBLIC STAINLESS STEEL is used in leading 
edges of the Convair 880's vertical fin 
and horizontal stabilizer where anti-icing 
is accomplished through electrical heating 
of the metal. Use of Republic EnouRO” 
Stainless Steel increases strength and heat- 
resistonce, permits thinner, lighter goges. 
Types 301 and 302 are readily formed 
into desired shapes by cold forming, 
drowing, and bending operations. 


HIGH STRENGTH METAL LUMBER”: Low in 
cost and extremely versatile, Republic's 
Metal Lumber ib being used by more 
ond more compc:ies. You simply pion, 
measure, cut, ond bolt this rugged from 
ing material together with standard 
fasteners. Avoilable in bundies of ten 
pieces in 10- or 12-foot lengths. Mail 
coupon for details, 


~D 
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REPUBLIC STEEL 


i lorkaa Ub Naead Linge 
4 


2s and, Stk. Puede 


REPUBLIC STEEL CORPORATION 

DEPT. AW-9749 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Please send mors yn OF 

(J Republic Vac M Metals 

() Stainless Stee! 

() Metal Lumber 


Name 





Company 


Address 








City ——————— State 














AIRLINE OBSERVER 


> Nub of the Trans World Airlines financing deadlock appears to be the 
effort by the financial group to have an independent director, or directors, 
named to the carrier's board. Howard Hughes, who can elect TWA’s board 
through his 70% stock ownership, so far is adamantly opposed. Speculation 
in New York financial circles is that financing will be arranged, but that 
there may be changes in the syndicate members and that Hughes may pay a 
higher price in interests rates or in added equity financing than that entailed 
in the original $340 million package. Hughes’ dickering with Convair 1s 
intermixed, with Hughes objecting to Convair that specific fuel consumption 
of the General Electric CJ805 engines is too high on the Convair 880 and 
seeking to have the dozen 880s waiting on the ramp for TWA modified 
with turbofans. An order for Conva’r 600s far TWA also is involved in the 
negotiations (AW Aug. 22, p. 50) 


> Hich cost of aircraft hull insurance is stimulating an increase in sli 
insurance plans by many airlines. Qantas Airways is now self-insuring its 
entire fleet and by the end of 1959 had accumulated a reserve of $1,065,000 
for this purpose. Pan American World Airways also is working toward an 
eventual $10 million mstrve for partial coverage of its fleet. British 
European Airways, which had a Fiscal 1959 appropriation of $259 000 
for this purpose, has increased this sum to $1.4 million for the current vear 


© Civil Aeronautics Bo h iken steps f mfine the length of bref 
submitted by airlines. Airlin re to briefs of no more than 
pages, but Board members plained that the riers have been subm 
ting single-spaced documents in small tvpe with lengthy appendices, tabl 
and charts attached \ holds brief 
double spacing, with am ld harts or evidence considet 


of the 50-page limit 


amendment now 


> Federal Aviation Agency is exploring the possibility of seagoing Vortac 
stations across the Atlantic. Next month a Vortac-equipped U.S. Coast 
Guard cutter will begin preliminary tests along the East Coast for the 
airline, military and FAA, to be followed in November by a three-week test 
in the North Atlantic. FAA hopes the seagoing navigational aids may result 
in a reduction of current 30-min. separation required for transoceanic flights 


ire now Offering shiz 


> Eastern Air Lines and the Railway Express Agen 
a new air freight, surfa I designed to reach cities wi 
airports. Shippers will receive local pickup and delivery as part of a 
air freight billing, based on a combination of air and surface rates of the 


carriers 
© Icelandic Airlines attained an average svstem load factor of 70°% during 
Fiscal 1959 with a 10-hr.-a-day utilization on DC-4N and DC-4B equipment. 
> Export-Import Bank has a 1 to loan $8.9 million to El Al Israel Air 


Scheduled 


f 


lines to be put toward purcha f two Boeing turbojet 
for repayment over a seven-vear period, the loan covers the major portion 
l Balance of 


the cost of airframes, airfr € spares and ground equipment 


the cost is being financed by F] Al and Boeing 


P Japan Air Lines last year carried 43° of the 65,300 passengers on the 
Central Pacific air routes; about 6° of the 33,600 on the Northern Pacific 
routes and nearly 15% of the 126,500 on the Southeast Asia routes, accord- 
ing to a Department of Commerce survey. Traffic totals on the Pacific 
routes were made in competition with five other airlines. 

> KLM Royal Dutch Airlines h heduled its first DC-7F all cargo air 
or a ff lav sales tour of th S.. “inning Oct. 10. Aircraft will i 
] San Fran Philadelphia and Washington, D. ( 

bit of tvpical cargo handled by the airline and a y 

Holland, England, Italy and Switzerland 


cargo experts from 


> Rapidly growing circulation of Russia’s Ministry of Foreign Trade publica- 
tions is being used to promote Aeroflot’s international services in other 
countries. Moscow was once reluctant to give Aeroflot timetables to forcign- 
ers even on request. Recent issue of the ministry's organ, Vneshnyaya 
Torgovlya included a separate, full-color Aeroflot schedule in English, adver- 
tising Europe-Asia flights through Moscow. 








SHORTLINES 


P Aloha Airlines’ and Hawaiian Air 
lines’ recently-filed tariffs for general 
increases in one-way passenger fares of 
+% plus $1.00 per ticket, which would 
have become effective last week, have 
been suspended by the Civil Aeronau 
tics Board pending investigation 





> Civil Acronautics Board Examiner 
l. D. Moran has recommended that 
the foreign air carner permit of Lineas 
Acreas de Nicaragua, §. A., be renewed 
for three years. The Nicaraguan airline 

rvices the U. S. at Miami from 
\fanagua via the intermediate point of 
San Salvador, E] Salvador 


> astern Air Lines reports an increase 
23 in cargo ton-miles and 19 

in dollar revenue for air freight 

t six months of 1960. EAI 

f aw freight 

t-half 

of cargo 

| 8,342,728 ton-miles in the first 

months of 1959. Air freight revenue 

Also during 

i¢ first half of this vear, EAL carried 

+53] lb. of air express, 19,223, 

2 Ib. of air mail and 3,156,615 Ib. of 


m-priority first class mail 


1960 Vas $2,630,269 


P Federal Aviation Agency is instruct- 
ing more than 100 FAA safety inspec- 
tors in specialist pilot training in 
peration of turboiet turboprop ind 
other higher performance aircraft. Pur 
pose is to be sure inspector have the 
same knowledge and skills as the aur 
line pilots they are monitoring. Aircraft 
n the program are: Bocing 707 series; 
Douglas DC-8; Convair 880; Lockheed 
Electra; Vickers Viscount series; Fair 
child F-27; Convair 340; Lockheed 
Constellation series and Armstrong 
Whitworth Argosy. Other aircraft will 


be added later 


> Japan Air Lines has scheduled Oct. 1 
as starting date for twice-weekly Doug- 
las DC-4A airfreighter service between 
San Francisco and Tokyo, via Hono- 
lulu. JAL plans to convert two of its 
Douglas DC-7C airliners from passen- 
ger configuration to air freight aircraft 
1s soon as the companys Douglas 
DC-S8C turbojet airliners take over pas- 
senger flights. The DC-6As have a ca 
pacity of 15,000 Ib. and the DC-7Cs 
will have a payload capacity of 30,000 


lb. 


> Transocean Air Lines’ application for 
icquisition of Air Jordan Co., Ltd., has 
been dismissed by the Civil Aeronau- 
tics Board at the request of Transocean 
The U. S. carrier informed the Board 
that it had disposed of “‘all its rights, 
title and interest in Air Jordan : 
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This piston plug is a Pratt & Whitney Aircraft original 
equipment part. Though inexpensive, it is made with 
exacting precision. Only the most accurate shadowgraph 
can measure the radius of its curved surface where it 
touches the cylinder wall. 

The slightest flaw in this radius can result in spinning, 
rapid wear and partial disintegration of the piston plug. 
This can cause failure of the piston and the cylinder, or 
bearing failure through contamination of the lubricating 
system. 

Original equipment parts protect your engine against 


such serious consequences. A few pennies saved on a 
look-alike substitute will never compensate for expensive 
repairs. 

Pratt & Whitney Aircraft engines are designed and 
built to the highest standards of dependability, requir- 
ing constant testing and refinement of every engine part. 
Without these continuing improvements, no substitute 
can match the dependability of Pratt & Whitney Air- 
craft original equipment parts. They are quickly available 
direct from Pratt & Whitney Aircraft or its authorized 
distributors in the United States and Canada, 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticui 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 


Longueuil, P.Q., Canada 





SPACE TECHNOLOGY 


FAS) ACTION sequence shows the various stages of inflation of a foldable re-entry vehicle which could operate from a space platform in 


controlled return to earth. 


Echo I Advances Flexible Spacecraft Tests 


By Edward H. Kolcum 


\ TO 


Sccs 


Langley Field, Va.—National 
nautics and Space Administr 
the o I experiment 
verification 
gainh I 
them a r th 
the atmosphere 

The 100-ft 
AW Aug. 22 
runner for 
flexibl 
sion I ni 
Space | roul nglev Re- 

DAaSIC 
work, includin tunnel 
on inflatable lift icles. sail- 
ollector orner re- 
flectors and manned orbital laboratories 

Industrv interest in the fundamental 
concepts of foldable structures in areas 
other than been 
evident in 


ition 


search ( { r¢ I mK 
Em 
Gesign 
studies, 
: 
SOLdAT 


planes, kites, 


ommunications has 
i number of 
posals for such structures 
G. T. Schjeldahl Co. of Northfield, 
Minn., which manufactures Mylar 
spheres for NASA, has an extensive 
satelloon” program under way to deter- 
mine best design and methods for mak- 


ompany 
For example, 


pto- 


54 


ing a passive communications reflector 
rigid 

General Electric Co. has 
flatable “sausages” as emergen 
docks to repair and service 
rigid space vehicles 


Schjeldah] work will inch 


ERECTABLE structure model was used at 
Langley Research Center for wind tunnel 
studies of static loads. Fullscale glider 
would be 120 ft. long with 70 ft. span. 


les bi 
, 
il means, solar radiation, electrostati 
harg ind stiffening metal foils 
NASA studies are aimed at providing 
vith coi 
hguration rather 
hctated by booster ipability 


unted to the me 


roam ph yto-chem- 


functional spacecraft design 
} 


yvased on mission 
tures mv 
ire limited in weight and siz 
present difficult stability 
blexibl haracterized 
light 


prob 
tructure 
weight materials such as 
ould be folded and packaged in 
relatively small containers and expanded 
into massive, ngid structures in 
NASA says light, winged vehic les 
slowed by drag at higher altitudes wh: 
they re-enter thus r 
ducing re-entry heating problems. ‘The 
ncy’s research extends to studies of 
that accept- 
included 


pact 


the atmospher 


gt 
materials improvement so 
able heat shielding could be 
in a flexible, manned re-entry glider 
Materials in Echo satellite—alumi- 
nized Mylar with thickness of .0005 in 
—is acceptable for non-returning space- 
craft applications but not for re-entry 
vehicles since it is expected to burn 
up on re-entry. Precision techniques 
for folding, instrumenting and pack 
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aging, developed from preparing ten 
100-ft. payloads, are applicable generally 
to all large expandable vehicles, accord- 
ing to William J. O'Sullivan, Jr., Space 
Vehicles Group head 

O'Sullivan a heads Langley’s Echo 
group, which designed the 100-ft. sphere 
and devised the means for packing the 
31,000 sq. ft. vehicles into a container 
with 26.5-in. diameter. Payloads are 
yacked by employes from space ve- 
1icles, engineering services and_ tech- 
nical services staffs 

Sphere is received at Langley in 100- 
in. square container from Schjeldahl 
with all 82 gores sealed except one. At 
this point, the vehicle is flat and is 
about 158 ft. long 

Sphere then is folded in two piles, 
sublimating powders inserted, instru- 
ments and polar caps installed and final 
seal made. After seal, 242 pin holes are 
punched in the vehicle to provide out- 
let for final air evacuation and to slow 
inflation when it goes into orbit 

Packing process involves four air 
evaluation first by hand pressing, 

ond by vacuum machine before pack- 
mg int mtainer, and final two when 
pavload spends 48 hr. in a_ pressure 
chamber. Each pile is packed into a 
f hemisphere in spiral fash- 


n The n prene-lined contamer has 


I 
trings extending from poles to equator 
, : 


to provide paths for air escape 


Container Tests 


Environmental vibt m tests of com 
| held at Langlev, and 

nt to \W allops 

ts. If not in bal 

veights added to 

h is three pounds 

After shake and 


hemispheres 


load he 
mim f mercury, enough 
nflation proce 
ublimating powders wer 
n Echo inflation, NASA 
ympressed nitrogen system 
n satellites Iwo at 


vit 12 ft. Beacon inflatabk 
suse of booster mal 


nsidering combinations 
mechanical means of 
long with inflation 


} 


} 
com pinning coud un 


vinged re-entry gliders 
, in cvlindrical packages 

At Langle ientists have conceived 
in orbiting laboratory using compressed 
ras to extend compartments like a tele 
pm Solar lector power source 
wuld look much like an umbrella with 
rigid members mechanically locked into 
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ECHO satellite container (below) is mad 
lined magnesium flight package has 2¢ 
ait to escape during evacuations. Folding 


Center and is applicable to shaped veh 


udy for the 100-ft. mirco-thin sphere. Neoprene 

lia. Cotton strings provide paths for trapped 

cess (above) was developed at Langley Research 
les as well as spheres. 
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AiResearch Manufacturing Divisions 
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CORPORATION BY ania pA eee a a 
FOR RELIABLE TURBINE OVERSPEED MONITOR 


All-diffused Tl 2N1595 in TO-5 case provides superior static control 


Engineers at the Los Angeles AiResearch Manufactur- 
ing Division of the Garrett Corporation designed the 
Turbine Overspeed Monitor for use in missiles and 
aircraft. This 12-ounce unit utilizes electromagnetic 
sensing at 5000 cps for firing TI controlled 
rectifiers to provide 1 amp of corrective current at 
24 volts de. 


silicon 


To obtain top missile reliability, AiResearch specified 
TI 2N1595 silicon controlled rectifiers. These all- 
diffused highly reliable devices provide unique device 
characteristics, size and weight savings... in the more 
economically priced TO-5 case. TI provided AiResearch 


with controlled rectifiers featuring guaranteed speci- 
fications, tighter leakage tolerances, and consistent 
stability. 

In addition to controlled rectifiers, AiResearch engi- 


neers have designed other TI components into such 


equipment as temperature controls, frequency con- 


applications where 
maximum reliability is of paramount importance. 


verters, and frequency monitors... 


Contact your nearest TI sales office for price, delivery, 
and technical information concerning all reliable TI 
components. 


Remember ... you can rely on TI! 


SILICON CONTROLLED RECTIFIERS 
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At 80°C Case Temp 


Non-Recurrent 

surge Current 

Cycle at 60 cps 
Amps 


Ay Rect 
Fwd Current 


Recurrent | 
Peak Current | 1 
Amps 


S88ss 


ssss 


tt tet Gad Cad Cad ad ad 
> hp 


sse88 


*Measured with 1K ohm resistor gate to cathode 
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ANOTHER DIODE/RECTIFIER PRODUCT FROM TI 


MOLY/G DIODES (mesa computer, general purpose, reference) 
© gallium arsenide microwave varactor diodes and tunnel diodes 
high- diode stacks © controlled rectifiers © high-current/ 
high-voltage rectifiers © epoxy economy rectifiers © special 
encapsulated circuit functions ¢ resistors and canacitors 


Breakdown 
Voltage 


mar 
Fwd Voltage 
Drop @ Avg Rect 
Min to Fwd Current 


See data sheet for switching information 
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Few 


FLEXIBLE-WING GLIDER MODEL mounted in wind tunnel at Langley Research Center (left) has a spherical crew capsule attached to its 
shroud lines. Stiff, inflated shroud lines, wing leading edges and the center kee! all would be about 2 ft. in diameter on a full-scale vehicle. 
Flexible membrane between the two leading edges and the keel would be made of wire cloth coated with high-temperature silicon mate 
tial. Flexible wings also are being studied to reduce the landing speed of superson 1 hypersonic aircraft (right). Wing would be carried 
in a small tubular container on top of the aircraft during high speed flight and d | at subsonic speeds for landing. 


Cloth Wings Studied for Orbital Gliders 


By J. S. Butz, Jr. eae Nae eta 


W ashington—G 


ngs 1 f high temperature cloth 
ising promise a 
in’ preliminar 
inent mau 
ind Space a 
Research Cent 
information on tests 
gliders is the most op- 
eral years of experimenta- 
on with flexible lifting surtaces by a 
grout it Langley Field headed by 
krancis M. Rogallo. NASA Technical 
Note D-44 reports on these tests 
\ preliminary type investigation of 
l it both subsonic and su 
ved their wing load 
down to less than 
juare foot with the 
n re-entry tempera 
than 1.5001 If 
1 to about 10 psf 
ntrv vehicles, then 
Will rise > SCY 
lahrenheit 


No fundamental flutter or stability FLIGHT TEST of flexible wing i t Langley with radio-controlled plane model. 
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...BEFORE YOU SPECIFY HOSE AND FITTINGS 
FOR AIRCRAFT AND MISSILES! 


@ Contains helpful information on Stratoflex low, medium and high 


pressure hose, hose fittings and hose assemblies for aircraft and missile 
fluid lines. @ Complete accessory data including Stratoflex ‘‘Firesleeved’’, 
“Protective Covered” and “Internally Supported’ Assemblies. @ Engi- 
neering data including hose installation instructions, tube forming and 


joining methods, twist angle information and minimum bend radii chart. 


MAIL COUPON BELOW FOR YOUR FREE COPY! 
i i lel ae | 
Stratofiex, Inc 
SALES OFFICES: P. O. Box 10398, Fort Worth 14, Texas g 
Adients, Chicago Please send me your new 54-page Aircraft 2 


RUMOR LL Be | ccoen von wane & Missile Cotalog: 
Fort Worth, Hawthorne 
| \ Houston, Kansas City Name —— Pe ee 
Milwaukee, Mew York Title a c 


’ po] 
“, wy 
P.O. Box 10396 © Fort Worth, Texas HE. : >» > Pritadeiphia 
<a Pittsburgh, San Diego, Firm 
Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto San Francisco, Seattle Address 


in Canada: Stratofiex of Canada, Inc. Toronto, Tulse na é 
Oe 


om a ee oes oe oe os com el 








for flexible lifting surfaces. These ar 
© Auxiliary wing which could be furled 
n a long thin container on top of a 
upersonic aircraft and released at low 
peeds to increase wing area for landing 
ind reduce approach and touchdown 
1000 - - speeds. 
TEMPERATURE, © Auxiliary wing to aid in the takeoff of 
% © a oe 3 heavily loaded aircraft. Auxiliary wings 
g 
f this type could be retractable or 
jettisonable 
© Recovery of large first-stage boosters 
through the use of flexible wings which 
will fold into a small area and will not 
produce any lift force during launch. 
¢ Emergency wings for use with verti- 
| il takeoff and landing aircraft 
" , ¢ Precision dropping of personnel and 
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° 200 400 600 
TIME ,t, SEC — 

i Key to the use of a flexible wing on 
entry vehicles is keeping weight and 
ing loading low. This can be accom 

lished with known materials primarily 
because the loads are all tension loads 


TIME HISTORY of the temperature expected during the re-entry of a flexible-wing 
is shown above for three wing loadings (w/s). Wing loading of 1 psf. is 
possible now, and advances in the techniques of weaving high-temperature glass 
lead toward wing loadings of much less than 1 psf., according to current estimate 


Light Wing 
Initial estimates of the weight of a 
f t igle-ply wire cloth or gauze which 1s 


thors, John G. Lowry, Delwin R re-entry gliders, which ar ractical for the wing is about 10 oz 
om and Robert T. Tavlor, reached parachutes in construction, w eer sq. yd. when coated with a high 
it the tri-annua temperature silicone sealant to make it 


iblems have been found lightweig! ntrollabl 
¢ wings. In the recent manned e vehicles.” 


NASA report, Rogallo and three other birst 
¢ 


" 
| 
‘ 


ind contro pre 
with the flexib 


SCUSSION 


ollowing conclusion: “Results of — most a veat 


this study indicate that this flexiblk tion of the Langley Research ( on-porous. Using this value, a wing 
lifting-surface concept may provide a vera I ith inflated leading edges two feet in 


ig 


| 
ther uses have been 


Nuclear Warhead Model Displayed by AEC 


Designed and developed bv the 
a 


representing } scapon 


Model missile nuclear warhead section is an idealized design, not 
inertial fuze, not shown here. uses 


omponents of a1 kit. An 


Atomic Energy Commission, it is safetied, armed and fired by 
Alternativ fuze can start the firing sequence. Also avail 


predetermined point in the trajectory of a missile for initiating firing 
able are ancroid pressure-sensing devices and crystal-impact sensing devices to Weapon safe devices are also used to preve 


premature firing 
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BDIOA SOOPnr Va 


No other business twin combines so many essential 


AERO DESIGN & EMGUtNEeeGrR tine ¢€@ ° 











OOTHER, QUIETER 





than before 


f the Aero Con 


aisiine| =) ue 


peed and | ert r 
new rehaa TT 
itly to Aero | 
f an over-the wir 
yuNd insulat 


are safety perf ' 


t your neare t 


Cena r 


features so well 


subsidiary of ROCKWELL STANDARI CORPORATION 





Amcel: 


BRAINPOWER IN ACTION 
FOR ADVANCED SYSTEMS 


Amcel is People 

@ young dynamic group of missile and ordnance 
specialists with a fresh ond highly practical approach to 
research problems. 


Amcel is Facilities 


perhaps the most complete research, development and 
pilot production facilities in the propellants and 
propulsion industry —a voluntary investment of the 
Celanese Corporation of America, and strongly backed 
by its polymer and organic research capabilities. 








Amcel is Performance 


a basic principle of Amcel is the concept of 
irreproachable quolity—a level of performance 
above the specifications, clearly demonstrated in 
initial contracts. 


AMCEL PROPULSION INC., ASHEVILLE, NORTH CAROLINA 
A SUBSIDIARY OF CELANESE CORPORATION OF AMERICA 


Engineers and Scientists interested in joining this creative technical team are invited to contact E. 0. Whitman, Box 3049, Asheville, N.C. 


62 





diameter, inflated shroud lines and an 
area of 1,500 sq. ft. would weigh about 
250 Ib. The wing weight would go up 
to about 700 Ib. if the area were 
doubled 
The potential advantage of this ve 
hicle is that for a total gross weight of 
3,000 Ib. there would be 2,300 Ib. avail 
able for capsule structure and crew to 
be carried under the flexible wing. The 
capsule structure to protect the crew 
during re-entry would be relatively light 
because of the low re-entn tempera 
as 
In contrast, a Mercury tvpe re-entr 
rpsule requires a gross weight of about 
1,400 Ib. to carry a 200-lb. man through 
i re-entry during which the tempera 
al tum higher 
ly intage of the flexibl 


pe nv I 


line 


! ig the ip ule 
Stability of the flexible gliders at su 
wrsonK | proved to be verv good 
[he three inflated cvlinders which form 
ind leading edges for the 
gliders did not show a tendency to 
flutter, and the flexible membrane 
tween them also remained stead 
The flexible canopys of conventional 
rachut it supersonic speeds have 
wn to have many unsteady mo 
persomc speeds. Typical of 
motion ire breathing ind 
squidding” which keep the para hutes 
} 


from extending fully and produce a flu 


Deployment 
Deplovment Xl 

been found 

several technique 
wing out of 

pening thi 

for the wing la 

to | about 1.0 in tests t 
have not been made under 
mditions. This figure ts ex 

I 


iMnprove especially when 
, = 
itv is availabl 


flexible-wing, low 
g f f into the itmos 
phere \ occur at such a high altitude 
that accelerations will be very low duc 
to the low air density. A typical re-entrn 
might start about 400,000 ft. altitude 
it about 15,000 mph., and the glider 
with 1.0 psf. wing loading would have 
lowed to subsonic speed before it 
reached 150,000 ft. The maximum 
icceleration it experienced would be 
less than 1.7g 
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Upper-Atmosphere Rocket Probe 


Program Accelerated at Eglin AFB 


Eglin AFB, Fla.—Upper-at 


sounding rocket firing progr 


accelerating here as USAI 


ing Ground Center moves d 


utilizing its facilities and 
ward a growing space and m 
ion capability 
Eglin now is the site of m 
pace probes, officials here not 
up other Air Research and De 
Command divisions, whicl 
long-range planning and 
» ascertain 
Maj pI 


| 


lopment D 
Patterson AFB, Ohio 

f the \ For R 
APFRD G. Han 
l M Space 


Roch 
Santa 
Gulf 
| Flor 
ughout tl] 


ty ly metr 


Project Firefly 
Nik 


btain 
Amon 

- } 
involving 35 


] 
the plasm 


wd Is 
g the 


} 17 

uiic ] 

yu ip 

munications Dlackouts 


Another test conducted 


Nike-Cajun has been an effort 


termine the flux density of mi 


Len 


NIKE-ASP space probe is launched from 
Eglin Gulf Test Range, Fla. 





THE PROBLEM SOLVERS 





Rockets to probe the Van Allen belt 


Aerolab engineer checks guidance fins for the 
ARGO D-8 rocket that will boost a nuclear emul- 
sion recovery vehicle (NERV) to 1500 miles alti- 
tude to study the Van Allen radiation belt. As 
prime contractor to NASA, Aerolab engineers 
must also plot precisely the ballistic trajectory and 
impact point of this unguided rocket so that the 
nose cone may be recovered from the ocean 1700 
miles down the Pacific Missile Range. 

Aerolab has developed more space probes and 
rocket-powered research models, including the 
Mercury capsule model, which have been fired, 


than any other firm in the United States. 

Currently, Aerolab, a wholly-owned subsidiary 
of Ryan Aeronautical Company, is developing 
instrumentation packages, attitude and stability 
controls for payload packages, particle collectors, 
payload recovery systems, antenna arrangements, 
and nose cone separation devices. 

Thus, from the complete package in which Aero- 
lab has cognizance for the entire program, to the 
provision of advanced components, the problem 
solvers at Aerolab have capabilities in aerophysics 
beyond the usual. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


‘ 
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ites existing in the fringes of space 
The impact of this space dust is re 
corded, using small microphones placed 
under a thin metallic skin on the nose 
cone, and the impact signals are trans- 
mitted to ground recording stations on 
the Eglin Gulf Test Range 
Nike-Asp has also been utilized on 
several launchings to 160 mi. to pro 
vide data on the physics and composi- 
tion of space in connection with 
manned space programs, At least three 
of these vehicles have been launched 
since last November for this study 
Acrobee 150s have been sent 160 mi 
up to measure high-altitude radiation 
ind infrared radiation phenomena at 
these heights. Acrobee 300s have been 
n Project Tattletale, a test to de- 
termine feasibility of a positive com 
munication system. The missiles are sent 
some 250 mi. up and a transmitter is 
1 coded message on a 
dctermine range ¢ ipa “ \ eee 3 
heights. Other Aerobec _— 7 . 
similar to “ ts . ee NASA Ground-Tests Inflatable Satellite 
National Acronautics and Space Ad tration 100-ft.-dia. spherical satellite is inflated 
Cree Rockets with 40,000 Ib. of air during ground test. Echo I orbiting satellite (AW Aug. 22, p. 30 
Cree rockets. which have a ipabilits was inflated after injection into orbit expansion of residual air, 10 Ib. of benzoic acid 
taking an SOO0-Ib par load to 20-mi and 20 tb. of anthraquinone, both sublimating powders. Only a few pounds of pressure are 
heights at Mach 2 speeds. have been required to keep Echo I inflated during orbit. The gas is believed to be escaping through 
irrving special nose cones, escape cap punctures made by micrometeorit: | through 242 venting holes, causing wrinkling of 
les and itmospheric re-entry device the aluminum-coated plastic skin (AW Sept. 12, p. 34). 
upport future WADD man-in-space 
projects. A series of 18 Cree shots have 
i aad ae thoes eiedlion 
age — bn esc Bona Bove, SILICONE NEWS from Dow Corning 
red from Gulf waters 18 mi. offshore 
from a depth of 120 ft 
Exos is the largest of the high-alti 
tude research vehicles worked here 
A 42-ft. high, three-ton vehicle, Exos 


irri » 100-Ib. payload to 230 mi 


} - 


iltitude and impacts some 200° mi 


downrange into the Gulf. This vehicle 


wing emploved to measure cos 
> ' 

' ' 

rav flux densitv between sea level 


1 " ] 
itellite operating altitude 





Courier IB Launch Set 


Washington—Army's Courier IB ex 
perimental communications satellite is : 
scheduled to be launched Oct. 4. Recent Photo courtesy of Douglas Aircraft Company 
attempt to launch Courier IA was un- . ° 
successful because of a hydraulic system I uel Resistant O-rings for Jets 
failure and subsequent control mal 


function in the first stage of the Thor The DC-& Jetliner uses more t! 100 Douglas engineers, after extensive 


Able-Star launching vehick flexible couplings on fuel lit Leak tests, chose Silastic® LS. the Dow 


Program management for the Able age at any coupling is prev | Corning fluorosilicone rubber. as the 
Star second stage will shift from Space two rubber O-rings that mu material for O-rings. Silastic LS re- 
Technology Laboratories, Inc., to Aero their rubbery properties and » sists the attack of fuels, oils, most 
jet-General Corp. with this launching to seal as an O-ring should vite hydraulic fluids and solvents .. . 
Space Electronics Corp., as major sub- 
contractor to Acrojet for the stage, will 
service clectrical systems. STL continues 
as systems engineer and technical direc Write to 
tor for the overall project and fur Dept 1009a for 
nishes the guidance system. information Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


constant contact with jet fu doesn’t swell, or become tender. 











AVIATION WEEK, September 19, 1960 65 





FROM STEEL BILLETS TO HONEYCOMBS...NONDESTRUCTIVE 
TEST SYSTEMS ~aL_ ENGINEERED BY MAGNAFLUX 


Of course your testing problem is different! That is why you will find so many different Test 
Systems engineered by Magnaflux. This assures that any Magnaflux Test System or unit you order 
will meet your specific requirements or specifications. Actually we offer scores of systems, meth- 
ods, instruments and custom-engineered units. 

Even so, there is a big difference between providing nondestructive testing equipment and 
providing solutions to testing problems. 

Providing solutions is the full time job of the entire Field Engineering group. They are closely 
supported by over 80 Magnaflux design and project engineers, full Research staff and technical 
men whose whole job is to develop, test and improve the equipment and the materials to make 
nondestructive testing most useful and profitable for you. 

In addition we offer nation-wide Commercial Inspection Service through Magnaflux Corporation 
owned test centers in fifteen principal cities. These plants provide testing to meet military and 
individual specifications, one part or one million, on regular schedules or to meet emergencies. 
Also complete Field Inspection Service any place, any time. 

A few of the many Magnaflux Test Systems are listed on the facing page. Your Magnafiux Field 
Engineer is ready to discuss any or all of them with you. Probably nowhere else can you get so 
much expert counsel without cost or obligation. Phone your local Field Engineer or write us today. 
Magnaflux Corporation, 7306 W. Lawrence Avenue, Chicago 31, Illinois. 


Magnafiux, Magnagio, Zygio, Zygio-Pentrex, Bondcheck. Magnatest. Sonizon, Stresscoat and Spotchech are registered trademarts of Magnafiu: Corporation 


©1960, Magnatiux Corporation 
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Soviets Decline Posts in Space Academy 


By Evert Clark 


Stockholm—I nternational Academy of 
Astronautics has begun its first vear of 
operation with an initial membership 
of 43 scientists, engineers and lawyers 
from 14 nations, but with Sovict Russia 

me of the two leaders in the space 
ficld—still declining to participate. 

Vacancies are being held open for 
nine Russian scientists nominated by 
the founding committee in the hope 
that the Soviet government might ap- 
prove of their participation if world 
fonsions ar cased 

Eleven U.S. scientists and engineers 
ind two attornevs who have specialized 
in space law are included in the initial 
membership, which eventually will grow 
to 165 

reation of an academy to consist 

of “individual: who have distinguished 

themselves in one of the fields of astro- 

nautics or one of the branches of all 

sciences of fundamental importance for 

the exploration of space” was proposed 

by the governing council of the 29- 

nation International Astronautical Fed- 

cration at its 10th annual congress in 
London last vear 

Vheodor von Karman was 

hairman of a founding commit- 

| empowered to choose its mem- 

Although nationality is not sup- 

1 consideration in selecting 

mbers, Russia has indicated 

S. interest in and po sible 

f the academy might be its 

on for refusing the nine mem- 

Russia h openly declared 


tf giving stronger posi- 


nations which are leading 


ration and made this an 


ent llth annual [TAF 


Committee Composition 
nid I. Sedov. who was re- 
nt of the IAF at this 
nber of Dr von Kar- 
mmittee by virtue of 
ing the pa t vear 
| the question of 
of the 23-man 
national identi- 
ting—cight from the 
n Karman: three cach 
ind Germany: two cach 
ind Italv, and one each 
Belgium Argentina, 

zec) ind Switzerland 

When the idemy held its first spe- 
ial meeting i mjunction with the 
IAF congre here, names of the 43 
initial members were revealed. This 
group does not include Krassovskv, Ver- 
nov, Ogorodnikov, Blagonravov, Sedov, 
Nesmevanov, Topchiev, Kuznetsov or 
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Sesakian of Russia or Prof. Ha Ss. W Aside from numbers and nationalities, 
Massey of England, who als ned there is no doubt that U.S. members 
a seat have constituted the strongest single 

By nationality, the 43 wh pte force behind the conception and or- 
seats break down to—U. S. 13; | ganization of the academy. Among th« 
Germany 5; England 4; Belg: ; most instrumental was Andrew G 
Italy 3; Czechoslovakia 2; and one eacl Haley, Washington attorney, general 
for Sweden, Bulgaria, Switz n counsel of IAF and a former IAF presi- 
Netherlands, Argentina, Yugos! n dent. Haley is said to have enlisted 
Canada. the aid of Dr. von Karman, who in 


3 
. 


Model Shows Layout of Mercury Control Room 


Project Mercury control center to be constructed at Cape Canaveral, Fla., is shown in 
scale model. Wall map, 26 ft. x § ft., is being built by Stromberg-Carlson, San Diego, 
Calif. Map will show position of orbiting capsule; displays along top of map will indicate 
number of orbit and significant flight event time. Charts flanking map will show status of 


primary capsule systems and condition of pilot 
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temperature-compensated motor-tachometers 


Only at Daystrom's Transicoil Division can 
you find such a splendid array of temperature 
compensated high-accuracy motor-tachometers. 


Here’s the lineup: 

4- and 6-pole in Sizes 8 and 11; 4- and 8-pole in 
Sizes 15 and 18; and a special high-torque 4-pole 
model in Size 18. But this is only the beginning— 
it doesn’t include all the variations in motor wind- 
ings and shaft configurations that we can conjure 
up to meet unusual requirements. 


And what about performance? Let us 
merely assure you that these are the most tem- 
perature stable servo components of their kind 
we’ve ever had the opportunity to test. 


TRANSICOIL DIVISION 


ae 
DAYSTROM s INCORPORATED 
me 


Deviation of Output Voltage vs. Ambient Temperature 





VIATION OF OUTPUT VOLTAGE 


> 





» 
% DE 


AMBIENT TEMPERATURE C 


Ask to see our specification sheets and then 
discuss your needs with Daystrom’s Transicoil 
Division. 

Foreign: Daystrom International Div., 100 Empire St., 


Newark 12, New Jersey. In Canada: Daystrom, Ltd., 840 
Caledonia Rd., Toronto 19, Ontario. 


WORCESTER + MONTGOMERY COUNTY + PENNSYLVANIA 





turn has arranged for a $75,000, three 
year grant from the Daniel and Florence 
Guggenheim Foundation to permit the 
icademy to employ a staff and begin its 
work 


Academy Staff 


Von Karman has been named direc- 
tor of the with Prof. J. Peres 
ind Dr. Frank J. Malina, both of 
France, as deputies. A. R. Weiller of 
France is acting secretary. The academy 
will share temporary offices with the 
IAF at 12 Rue de Gramont in Paris. 

l'o begin its first vear, the academy 
@ Created a Guggenheim International 
Astronautics Award, not to exceed 
$1,000, to be awarded for outstanding 
contributions in the five previous years 
© Created an International Lunar Labo 
ratory Committee to study the question 
of need for such a laboratory and the 
types of research to be done in it 


icademn 


@ Decided to clect more members next 
December to bring the academy to 
ibout two-thirds of full membership 

e Created a joint committce on space 
law with the International Institute of 
Space Law, a body which also was pro- 
posed by the IAF at the London con 
Prof. John Cobb Cooper is com- 


chairman 


gress 
mittec 
© Prepared to plan special symposia, 
both in conjunction with IAF con 
gresses and separately if desired 

© Proposed asking the United Nations 
Social and Cultural Organi- 
zation (UNESCO) for a grant in 1961- 
1962, part of which would be used for 
a preliminary study group to determine 
ind feasibility of holding a 
symposium in 1963 on the problems 


Economic 


desirabilits 


of man in space 

® Planned to publish a journal to sup 
plement national journals in the space 
held 

@ Planned to take over from the IAI 
preparation of a handbook in several 
languages of space research terms. IAI 
has asked UNESCO for financial help 
with this project 

© Suggested that IAF, which has co 
operative arrangements with the UN, 
UNESCO and the International Tele 
communications Union, make similar 
wreements with the World Meteoro 
logical Organization, World Health Or 
International Atomix 
ind proposed that the 


ganization and 
Energy Agency 
icademy explore the best means for 
rating with the International 
Scientific Unions, Council 
rational Organization of the 
ind Union of Inter 

ional Engineering Organizations 
Academy membership is divided into 
sciences, applied 
Oniginal 43 


three + groups—basi 
sciences and life sciences 
members are 

@ Basic sciences. Prof. H. O. G. Alfven, 
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BUILD ON... 


PIONEERS OF THE THERMAL FRONTIER 


los Angeles Office 


Torrance, Calif., 


Tel 


AVIONIC 
COOLING 


Eastern cooling packs for electronic subsys- 
tems extend operating ranges to altitudes 
where air cooling becomes ineffective. ‘Black 
box’ designs can be more compact—reliable 
even at five times the speed of sound. 


These liquid cooling systems are completely 
self-contained—provide such components as 
pumps, heat exchangers, air impellers, reser- 
voir, coolant flow and temperature inter- 
locks and similar parts. 


Cooling capacities of existing systems 
range from 1,000 to 22,000 watts dissi- 
pation rates. Eastern cooling packs take 
ambient temperatures from -—55°C to 
+55°C in stride, and perform to altitudes 
of 60,000 ft. 


Extensive experience in missile applica- 
tions has enabled Eastern to develop sys- 
tems unusually compact and light as well 
as highly reliable. At the same time, 
Eastern is able to provide at minimum 
cost equipment engineered to a specific 
need by using missile-proved components 
designed to your system configuration. 


Turn to Eastern for space-, weight-, 
and cost-saving solutions to your hottest 
cooling problem. Write for New 
BULLETIN 360. 


tS for 50 to 50,000 watts dissipation 


EASTERN 
INDUSTRIES OS 
INCORPORATED “x 


100 SKIFF STREET 
HAMDEN 14, CONN. 


cer St 


4203 Spen 
FRontier 6-192! 





WHAT WAS SINGER DOING AT FORT HUACHUCA? At this important electronic proving ground of the 


U. S. Army Signal Corps, Singer supplied lightweight high resolution infrared equipment capable of installation 


in all airborne vehicles. Representatives of the Singer Military Products Division work closely with 
engineering and development teams of defense establishments throughout the country. A division of The 
Singer Manufacturing Comapny, SMPD is composed of Singer-Bridgeport, Dieh] Manufacturing 
Company and HRB-Singer. 

A comprehensive brochure describing SMPD engineering and production facilities is yours for the asking. 

* SINCER® 
SINGER MILITARY PRODUCTS DIVISION 
The Singer Manufacturing Company 149 Broadway, New York 6, N.Y. 


SINGER-BRIDGEPORT « DIEHL + HRB-SINGER 


*A Trademark of THE SINGER MANUFACTURING COMPANY 





Soviets Exhibit Payload Recovered From Sputnik V 


ypsule recovered from Sputnik V (AW Aug. 29, 


Soviet dog Belka is exhibited in a Moscow radio station after returning to earth i 
p. 28). Containers at right hold rats, mice and a vessel with plants which also wer 


Sweden; Prof. P. Auger, France; Prof. Urey, U.S. Dr. J. A. Van A 
Nicolas Boneff, Bulgaria; Dr. J. G. © Applied sciences. Prof. J 
Davies, England; Prot. Alfred Ehmert, Switzerland; Dr. Wernher 
Germany: Prof. Viadimir Guth, Czecho U.S.; Prof. L. Broglio, Italy; I 
slovakia; Dr. Joseph Kaplan, U.S.; Prof Brun, France; A. V. Clea 
C. B. Lovell, England; Prof. M. iand; Prof. G. A. Cro 
Nicolet, Belgium; Prof. J. Peres, France Dr. Hugh L. Drvden, U.S 
Dr. Irene Sanger-Bredt, Germany; Dr. Eula, Italy; Dr. Theodor 
Lyman Spitzer, Jr, U.S; Prof. H.C. U.S.; Prof. J. M. J. Kooy, 


Convair-Ft. Worth Builds Centaur Nose Cones 


First nose cone for Centaur, built entirely of reinforced plastic material and designed to 
»ped 


shield payload during ascent, has been completed by Convair-Ft. Worth and will b« 


Worth will go directly to Cape Canaveral, Fla., where Atlas-Centaur launchings 
scheduled to begin next year. Cone is of glass fiber sandwich construction comprisi: 


honeycomb core bonded between layers of glass-reinforced plastic. Nose con 


jettisoned in space 
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anvil 
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to Convair-Astronautics, San Diego, for ground tests. Later cones built at Convair-Ft 


c 


i 


4 


bited in the satellite. 


lands; Prof. L. Malavard, France: Dr 
Frank J. Malina, France; Dr. Hermann 
Oberth, Germany; Prof. R. Pesek, 
Czechoslovakia; Dr. William H. Picker- 
ing, U.S.; Dr. Eugen Sanger, Germanr 
Dr. L. R. Shepherd, England; Prof 
Teohlo M. Tabanera, Argentina 
® Life sciences. Prof. R. K. Andjus, 
Yugoslavia; Gen. P. M. Bergeron 
France; Prof. J. C. Cooper, U.S. Dr 
. Evrard, Belgium; Bng. Gen. Dor 
Flickinger, U.S.; Prof. M. Florkin, Bel 
gium; Prof. W. R. Franks, Canada; An 
drew Haley, U.S.; Dr. W. Randolph 
Lovelace I], U.S.; Prof. Alex Mever, 
Germany and Dr. Hubertus Strughold. 
U.S 

Membership of 165 will be divided 
60 each for basic and applied sciences, 
45 for life sciences 


GE Tests Spacecraft 
Fuselage Protection 


Washington—General Electric r 
irch project indicates spacecraft bui 


1+ 


*f multi-wall construction can save 
more than 50% in weight and provide 
the same protection against meteoroids 
1s single, solid walls 

After 352 pellet firings simulating 
micrometeorite impacts at velocities up 
to 12,800 mph., GE Missile and Spac 
Vehicle Dept. has determined that 
thick aluminum, steel and magnesium 
bumper” shields effectively dissipate 
much of the pellet energy, resulting in 
only mild pitting of the vehicle's pres- 
sure hull. Pellets, made of aluminum, 
steel and titanium, ranged in size from 
me-eighth to one-half inch. Multi-wall 
construction involves layers of metal 
walls separated by air insulation. Com 


pany-funded program cost $40,000 





Weather Rockets 


New Soviet meteorological rocket-firing 


scientific-research ship Shokalsky has a dis 
placement of 3,600 register tons, a speed 
of 13 mph., and extended range which per 
mits the ship to remain at sea for 120 davs 


Rockets are carried in a hold beneath the 


forward deck. Instrumented nose section is 
ittached before rocket is raised to the deck 
through a special hatch. According to the 
Soviets, the Shokalsky will ‘systematically 


measure the radioactivity of the ait, precipi 


— 


tation and sea water.” The ship is scheduled 
to go to Vladivostok before heading out to 
sea for its extended vovage in the Pacific 
Russia has fired research rockets from 
aboard ship near the Soviet Mirny observa 
tory in the Antarctic, in equatorial latitudes 
and in northern parts of the Pacific. It is 
believed that previous rockets were not 
stored and run up through the deck as is 
done on the Shokalsky. The Soviet rockets 


Night launching of a meteorological rocket are fired to study pressure, temperature and 


from the deck of the new Russian scientific 
research ship Shokalsky is seen above. At 
right technicians work in ship’s rocket hold. 


solar radiation effects, and reportedly reach 


an altitude of 50 mi. 
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\ meteorological rocket is launched from the Sovict scientific-research ship Shokalsky (AW July 25, p. 23). 


Launched From Soviet Scientific-Research Ship 


Engineer completes assembly of control unit (left) and technicians check instruments in the nose section of meteorological rocket (right). 
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Introducing mass-produced 
quality components 


Lockheed Electronics supplies custom quality 
from prototype to any quantity 
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Engineering creativity, experience and a practical 
outlook come together in Lockheed Electronics’ 
components. Our objective is quality regardless of 
quantity. The Avionics and Industrial Products Di- 
vision’s extensive facilities can produce any number 
of units to meet any order requirement. Our design 
engineering staffs are ready to assist you with 
special component problems. 


Whatever your need—ten thousand printed circuits 
or a half million memory cores—Lockheed Elec- 
tronics offers you years of experience as a user and 
supplier of components. The complete resources of 
the Lockheed complex are available to you for 
prototype development and quantity production. 


Mass-produced precision components include 
printed circuits and assemblies, memory planes, 
memory cores, logic modules, potentiometers, 
transformers, transducers, strain gages and force 
washers. All are produced under the most rigid 
quality control supervision—and at commercial 


price levels. 


FOR DETAILED INFORMATION PLEASE CONTACT: 
Marketing Branch, Lockheed Electronics Company 
Avionics and Industrial Products Division 
6201 East Randolph Street 
Los Angeles 22, California 
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COMPONENTS MADE BY LOCKHEED ELECTRONICS 
A. Memory planes 8. Logic modules C. Position transducers 0D. Electronic ceramics 
. Strain gages F. Printed circuit boards @. High temperature strain gages 4H. Load cells §. Potentiometers 
J. Force washers KK. Transformers’ L. Printed circuit assemblies 





MINDING THE FUTURE 


LOCKHEED ELECTRONICS 


COMPANY 


ess 


AVIONICS AND INDUSTRIAL PRODUCTS DIVISION 
LOS ANGELES, CALIFORNIA 


OTHER LEC DIVISIONS: wmiLiTaRY SYSTEMS / STAVID @ INFORMATION TECHNOLOGY @ ENGINEERING SERVICES 


ENGINEERS AND SCIENTISTS: For unique position advancement opportunities, 
please contact our Professional Placement Office in Plainfield, N. J. 





AUT OPFIL OT 
OR 


ANTENNA 


en na ee h 


IF YOUR SPECS CALL FOR: 


A miniature integrating gyro 
designed for economy, 

with superior off-null 
characteristics, low power 
consumption, and fast warm- 
up time... 


THIS GYRO IS THE ANSWER 





MEASURED CHARACTERISTICS 1. Total Drift: tess than’ 5° /hour 
(uncompensated), less than 4° /hour per G. 2. Storage Temperature: —65°F to 
+200°F (higher temperature models availabie). 3. Extremely stable thermally, 
with warm-up time to 5% of damping from —65°F within 7 minutes. 4. Character- 
istic Time Constant for 6 degree memory angle unit = 0.87 milliseconds. &. P.M. 
Torquer with better than 0.05% linearity and 1 rad/sec peak steady-state torque. 
Unpack it, put it in the system — it’s ready to go. Availability - 90 days. Write or 
TWX for detailed test data on the Gi-H5 (Norwood 835-U, or field offices listed 
below). 


PRECISION PRODUCTS DEPARTMENT 
NORWOOD, MASSACHUSETTS 
Field Offices 


Highway #46 2486 Huntington Drive 


A Division of Teterboro, New Jersey San Marino, California 


NORTHROP CORPORATION  wwictiserouck Heights 71-U Twx Alhambra 9619-0. 





Symposium Gages Life Support Progress 


‘ 


By Russell Hawkes characteristics of the organi uge stability of the culture by aiding 
change by genetic evolution natural selection of organisms with the 


Los Angeles—The 15% increase in upset the balance of the « esired characteristics and that the 
| | 


the U.S. investment in tracking sta cvcl The useful qualities of t gae be carefully chosen and if neces 
tions, data processing centers and ganism might disappear complet iry modified in the laboratory to im 
launch facilities funded in Fiscal 1961 the cultures might become rove their value in a stable system 


va hi ve 
rating oxvgen 


‘ 


for space programs was called the bc cient in regen 
tat Ritalin Impact Shock 


nning of a vast expansion in ground water 
facilities by NASA Administrator T ’ ble There 
Keith Glennan, at the Fifth Ballisti f impact attenuation which will give 


Missile and Spa Technology Sym equate protection to astronauts being 
sium, here turned to carth by a parachute r 


ery system, according to James W 
nkley of Wright Air Development 
Jivision. Brinkley was reporting th« 
ults of 80 human subject experi 
ents conducted at the WADD in 
ned test facility with impact veloci 
ures might be cart r eit up to 30 fps., accelerations up to 
Reliability Problems £ the ates 26 the cnt + Se. nd aioan rates up to 17.300¢ 
reliability problems = fs re modified by evolution o1 r second 
Brinkley said the landing impact 
blem with the parachute recovers 
ulture of living of ain cul echnique was underestimated in earl 
vear out like a me He said it is mandatory that t lesign studies, probably because of 
possible for the support system be designed ym plications produced by wind drift, 


is as yet no practical method 


The three-day syinposium was at 
! by 800 people from = industr 
litarv service It was spon 

Force Ballistic Mis 
lechnology Laborato 


nd Acrospace Corp 


} } higor ‘ 
Nogical vstems wer m some other wa 


Mitchell of Northrop tight undergo the same 


Iturs 


B-52G Crew Suited for High Altitude 


3 pressure suits prior to boarding the missile plat 


Six-man Bocing-Wichita B-52G civilian experimental flight crew lines up wearing M( 
form bomber for a high-altitude test flight exceeding 50,000 ft. The 488,000-Ib. Strategic Air Command bombers have been flown to alti 


tudes exceeding 59,000 ft. Last B-52G on order by SAC has moved off Boeing assembl 
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Put a Doppler here? Raytheon did! 


Located in the tail section of the Convair B-58 
Hustler, Raytheon’s Doppler radar is subject to all the 
following: transonic and supersonic shock waves 
tense tail-pipe and skin friction heat, turbulence from 
the pod, extreme vibration and 
and very high altitudes. 

Despite this environment, Raytheon’s Doppler 
radar meets SAC’s stringent accuracy requirements. 
It is boresighted on the ground, eliminating in-flight 
calibration, and is a prime sensor to Sperry Gyroscope 
Company’s Bomb-Navigation System. 

This Doppler is designated AN/APN-113. It was 
designed, developed and produced by Raytheon to 


operate reliably under the severest environmental 


conditions encountered by any aircraft today. It is a 
dramatic demonstration of Ravtheon’s capability to 


| 
overcome environmental barriers 


For New Airborne Operations Brochure Write: 
DIRECTOR OF MARKETING, 
Equipment Division, 


Department iol. Raytheon Company, 
West Newton, Massachusetts 


EQUIPMENT 
DIVISION 


EXCELLENCE /N ELECTRONICS 





parachute oscillations, lack of direc- 
tional control and inability to choose 
impact site. The effects of these appear 
to have been neglected and design re- 
quirements appear to have been set by 
vertical descent velocity, which may be 
less than some of those produced by 
the complicating factors 


Acceleration Protection 


\ method of handling these multi 
hrectional impact velocities was called 
ntial to development of escape and 
ntry capsules. Since the human 
upant is placed in a position to give 
him maximum protection against ac- 
celerations in one direction, he is in 


1 potentially dangerous position to 


ithstand accelerations in other direc- 
tions. Air bag decelerators were called 
inadequate because horizontal veloci- 
ties of more than 25 fps. tend to shear 
the bag out from under the vehicle or 
to make the vehicle topple. 
In the WADD experiments cited 
by Brinkley, six paper honeycomb im- 
pact ifftenuator ck signs with different 
urface areas and potential crush dis- 
tances were used. An undesirable char- 
teristic of the honeycomb attenuators 
has been a short duration initial peak 
in the acceleration profile. It is appar- 
caused by the initial force re- 
juired to start the crush of the honey- 
comb material. The magnitude of the 
initial peak has been cut by pre-crush- 
the honeveomb slightly. 
The standard lap belt and shoulder 
rness were used in the experiments, 
t was soon found that additional 
int was needed to prevent the 
ind legs of the human subject 
hounding ind thus implifying 


clerative responses 


Body Support 
I'wo types of body support ar 
ited in the WADD researc “h 
rogram. One is the relatively familiar 
ich of rigid urethane foam 
t from molds that are indi 
tted to cach subject I he 
rubber-covered mattress of 
hollow, urea formaldehyde 
ide-named = Miacro-Balloon 
rmal atmospheric pressure th 
ft and can be shaped bi 


ccupant ¢t the desired cont 


hb 


when connected to a= vacuu 

becomes rigid and the con 

¢ occupant is retained. Th 

s can be vented to remove on 

mtour and then evacuated again to 

fix a new one. By this method it can 

readjusted to be more comfortabl 

during countdown, orbit, etc. Until 

the Micro-Balloon mattress was tned 

omfort and the safety of ngid con 

touring had been considered incom 
vatible 

Part of the simplification program 

tor Titan II will be a switch to an all 
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Who needs feedback? te 


patented chronometric governor of this 
standard DC Timing Motor is a tyrant. 
Without any other circuitry, it holds the 
motor output speed within + 0.1% while 
driving charts, cams, contacts, actuators 
or other devices. It holds the rate even 
if output shaft load, tine voltage, or 
| ambient temperatures change. And that’s 
_ just the standard model of this little gem. 
Custom variations can do even better, un- 
der special conditions. The A. W. Haydon 
Co. knows all about timers and timing. 
If you have a specific timing problem, 


| you ought at least to have our literature. 


Bulletin MO 802 is yours for the asking. 


| (On 5800 Series =~ chronometri- 
cally governed 4 ~~ DC Motors) 


5800 Series 
DC Motor with 
\ chronometric 
\ governor 
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222 North Elm Street, Waterbury 20, Connecticut 
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Engirte Mounted 
Shaft Driven Compressors 
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1:Research cabin air compressors have proved their sibility in the held ot ca nm pressurizatior ind lit 
condit or , tor the world finest prope ller t 


reliability and durability with more than 15 years 
of dependable operation on propeller, turboprop 
and jet transports. These compressors, integrated 
into complete air conditioning and pressurization 
systems, give superior performance, assured by the 
company s unmatched experience in developing 
compatible systems. 

AiResearch has assumed complete system respon- 


prop and jet airliners and military aircraft 


This exter sive experience im ¢ 
19.000 rpm is now 


ompact, re liable 


highspeed rotating equipment 
being idapted tonew hields such a freon compressors 
ind air condition for both commer 


cial and milit iry ipplicat ons 


Please direct ing iries to AiResearch, Los Angele 


utilized it re 


CORPOR AY (Ore 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 


Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 





direct current electrical system and a 
scaled hydraulic system without ground 
components, Dale Goodson of Martin 
Denver reported in one of the technical 
meetings. The changes will cut down 
the number of umbilical lines and 


ground units 


AEC Reduces Limits 
On Radiation Exposure 


Washington—Maximum yearly radia 
fion exposure limit for atomic energ' 
rkers has been reduced two-thirds bi 
Atomic Energy Commission so that 
now equal to the vearly limit which 

) Aeronautics and Space Ad 


ration ha idopted for 


the rcw 

cn of spac chicles 

Be ginning Jan. 1, the AKC Cxposut 

nits will be 5 REM (Roentgen equi 

nt man, a measure of absorbed e1 : 
ir as mpared “ th the 

xposure regulations which allo 


REM per ck and 15 REM 


tion 


regarding 

it for mil 

ronaufs ar ; 
The current 
Ltt 11 


lesignet 


maximum 
20 REM per 


} 
} 


lifetime in 
nu le if powered 
in these studi 


AKC 


} ’ } 
f iD ITC CNPC 
ign work for some tin 
+} 


tudies to more precise] detine ’ 


ogical effects of radiation, the radia 
tion level at high altitude and in spa 
ire being pursued by th Air, Force 
NASA and the AEC to reconcile widel 


divergent scientific opimons 
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Fall Firing Set for 
Ozone Testing Rockets THE 
Washington—Simultan rf 


upper air ozon¢ sampling ts from C 
widels parated I rie 
will begin this u TAND 


t, named Ozar 





ind will take ad: 


Se oy wari 


rv 


unch sites will be 1 


oe RUSKA 


WCulad 


mo DEAD WEIGHT 
BAGE a... 


weight pressure balance for use 

as a primary pressure standard. 

Repeatability in excess of 0.01%. 

Ranges up to 12,000 psi, with sub- 
divisions as small as 0.1 psi. 
Write for complete literature 

RUSKA corroration 
MAKERS OF SCIENTIFIC INSTRUMENTS 


6121 Hillcroft Street, Houston, Texas 
Mail Address: P. O. Box 3396, Bellaire 101, Texas 








PROBLEMATICAL RECREATIONS 32 





A rich farmer had 15 children by his first wife and 15 by his second 


The second wife wist to insure the heritage to one of her own 


children and persuaded him to seat all 30 in a circle and count off 
every tenth child unt remained. The first 14 thus eliminated 
were all his first wif iren. From this point on he insisted that 
they count backward his first wife’s lone remaining child. In 
what order were his f fe’s children? Who became heir? 
California Engineer 
Our Westrex Divis iced in a hermetically-sealed cylindrical 
case 3” high x 4” i ter a tape recorder capable of recording 
14 tracks and surviv mpact deceleration and 1500-g shock 
It is for a surface-to missile 
ANSWER TO LAST WEES PROBLEM: Two equations with three un- 
knowns are not nece solvable, for one of the unknowns. In 


this case, it’s time. wi out to be 3-7/11 hours 


LITTON INDUSTRIES 
Beverly Hills, California 




















B-52 1n SAC emonstrated n a number of free 
continental bombers SAC now | a FL flights over the Atlantic Missile Range 
lew weapon—th M-7 and the Eglin Gulf Test Range. In addi 


‘ r ID 


Beneath the wings of 


‘ 


formidable ne\ 
on, it ha ithstood many extreme 


HOUND DOG air-to-surface missile. The 
carry th A environmental tests including a 10,800 


first operational unit 
ile flight over the North Pole ending 


supersonic HOUND DOG } , O 

Strategic Wing, based at Eglin Air uccessful firing over AMR. 

Force Base, Florida. NEW n just 30 months, the HOUND DOG 
This B-52/GAM-77 | mn gre: ail urface missile progressed from 

extends the useful life and striki MUSCLE he drawing board to its first flights 

power of SAC’s long range bombers th SAC cre Combined with the 

and adds to the command’s operational flexibility. 


bh lit 


The HOUND DoG’s versatile capabilities have been 


A 
THE MISS!LE DIVISION OF NORTH AMERICAN AVIATION, INC. vA cs 


B-52 bomber, the HOUND bDoG gives SAC a pow- 


erful new deterrent for preserving world peace. 











AVIONICS 





AIRBORNE DIGITAL COMPUTER for Hound Dog inertial guidance system (left), produced by Autonetics, is operating for as long as 
1,000 hr. between failures. Computer contains 16,800 components, equivalent of 54 TV receivers. Magnetic disk memory is shown at right. 


Digital Computer Reliability Grows 


perating for 6 hr lay One is a digital differential analyzer 
without a sing] fune- which performs real-time computation 
required for missile guidance. The other 

Autonetics records of H g is a general-purpose machine which per 


computers that came off its | ; forms infrequently-required computa 


i 


By Philip J. Klass 


Washington—Airborne digital com- 
puters now are achieving reliabilities 


which match or exceed those of less 
complex avionic equipments, a. situa- early production and went int tions, makes periodic self-tests of over 


tion which seemed unlikely when digi- se show an average MTBF of it all computer operation and performs 
tal computers were first proposed for 70 hr. Improved quality cor nts diagnostic routines when malfunction 
airborne use less than a decade ago (AW = introduced early this year ar occurs. 
Dec. 29, 1952, p. 27.) to double this MTBF figur I Computer also contains an input- 
At that time, large ground-based puters now rolling off the line, icy output section for analog-to-digital and 
computers seldom operated for more indicated digital-to-analog conversion. Machine is 
than a few hours before malfunctioning The Hound Dog computer designed to accept 56 independent in 
prospect of squeezing down th tially two computers in a single pach put channels of five different types and 
nd weight of such computers by a 
f 100:1, and simultancously in- 
ing their reliability by at least an 
f magnitude, appeared dim to 
observer 
lay, however, there are at least a 
IVIONIC unpanies that have 
just that, and still are slashing 
iy at airborne digital computer size 
and weight while pushing up reliability. 


Hound Dog System 


One cxample reported at the recent 
San Diego meeting of the American In- 
stitute of Electrical Engineers is the 
digital computer for the inertial guid- 
ance system used on the Hound Dog 
air-to-surface missile, produced by North 
American's Autonetics Division 

The computer contains approximately 
16,500 components, roughly the equiva- 
lent of 54 home television receivers in 
terms of number of components, ac- 
cording to Joseph F. Cherney, Auto- 
netics project engineer. But the com- 
puter occupies only 1.4 cu. ft., smaller 
than one home TV receiver 


Some of these Hound Dog computers . , 
have exhibited mean-time-between-fail MICROSCOPIC examination of each diode can disclose mechanical defects which do not 


ure (MTBF) of close to 1,000 hr. This show up in diode functional tests but which can cause failure in subsequent service. Two 
is roughly the equivalent of ahome TV __ typical defects are shown above 
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“The 
KLIXON 
Hurry-Up 

Team" 


erheat 
satanic tne Onostat 


Sensi 


PRODUCTION 


missile 


aes Sersiten 


DESIGN . 
| sa TESTING 


For Designers with a Time Problem... 
KLIXON’® PRECISION SWITCH AND THERMOSTAT 
PACKAGES DESIGNED AND DELIVERED - FASTI 


Tell us your mounting or actuation problem. 
Give us your temperature, electrical rating, life 
“call outs’. Our 


Parts Numbers Assigned at Once for Use in Parts Lists. 
More and more designers “‘put the bee’’ on us by 
ordering a complete thermostat or switch package. cycles and vibration per mil 
These specials include unique mounting configura- standby team of designers will assign a part number 
tions, connectors, leads, actuators, ganging of basic at once — and then meet unbelievably fast delivery 
units, potting, etc., to customer’s design needs. requirements with precision made and _ tested 
Many times this component is last on the check products. 
out list and has to be rushed in order to “button The basic thermostat used is the KLIXON 
up” the design. hermetically sealed, M1 Thermostat, a highly vi- 
That’s where our special “hurry up” facility bration resistant, snap-acting, fixed-temperature 
answers the prayer of the designer who wants to type. The basic switches used are KLIXON KX 
cut red tape fast and have deliveries made yesterday. and AT series hermetically sealed switches. 


Se 
“ey Write for “~ TEXAS INSTRUMENTS 


complete 
INCORPORATED 

technical METALS & CONTROLS DIVISION 

data. 2809 FOREST STREET ° ATTLEBORO, MASS. 





SPENCER PRODUCTS: Klixon® Precision Switches «+ Precision Thermostats «+ Precision Tnermal Protectors «+ Circuit Breakers « Thermal Vaives 











5 10 500 1000 5000 Small pert, large part, structural or insulating 


MEAN.-TIME-BETWEEN-FAILURE of carly Hound Dog computers shows wick tion, with —or the standard unfabricoted forms—if it’s 
some evidence of “infant mortality type failures in carly use. Numbers along ich dot "“Tefion,” then R/M is the place to get it. 


show serial number of the computer. Current units are expected to show hig! ibility. 


For component 
miniaturization, 
THINK “TEFLON” 


from R/M 


One way to smaller electrical conduc- 
tors and other high-heat components, 
as you know, is through “Teflon’’* in- 
sulation. In fact, there's just no sub- 
stitute for the fluorocarbons in many 
critical applications. 

It will pay you to call on the experi- 
ence of R/M in processing “Tefion” 
into rods, sheets, tubes, tape, bondable 
“Teflon,” and machined aircraft parts. 
R/M offers complete “Teflon” service 
backed by unmatched “Tefion” know- 
how. When you think “Teflon,” re- 

, , “2s member the facilities of R/M_ to 
Because diodes make up roughly hall Ow 18 paying spproxmmat produce and deliver in production 
r its diode quantities to your specifications. 

ind transistors constitute at ud responding] tor it Call your nearest R/M district office 
Autonetics turned it ran ind connector (listed below) for further information 
t sougl tality nonent on R/M “Teflon” service. Or write 
Plastic Products Division, Raybestos- 
Manhattan, Inc., Manheim, Pa 


*Du Pont trademark for its TFE-fluorocarbon resin 


Improving Reliability 


tal mponents used in 


‘ two device wh nN 
original computer rehiabilit mputer t bv onh 
\utonctics orginally select em But the 


lu tor built to mult if MIU 1! T 1) louble 
pecihcations herever possible, if ne een-t ure hgure 
rtheless found it necessary ¢t onduct nd Dog 
xtensive test and inspection of incom | 
ng devices to mect its over-all rehiabil 


rn PLASTIC PRODUCTS DIVISION 


ty requirements ¢ labor on : i4 
Autonetics, one of the first companies — wit! iwerage \TTBI RAYBESTOS-MANHATTAN, INC. 


to use X-ray and microscopic inspection were not for thr 
f vacuum tubes some vears ago for it ulted from care 


c ma a Manheim, Pa. 
CSS WOTKI BIRMINGHAM | * CHICAGO 31 © CLEVELAND 16 © DALLAS 26 
Navaho missile program, also instituted epair of the comput CERVER 16 © SETROIT 2 © HOUSTON 1 © LOS ANGELES 38 
, ‘ - MINNEAPOLIS 16 © WEW ORLEANS 17 © PASSAIC 
MICFOSCOPIC Inspec tion of it gl iss-clncap \NITBI hav | ’ t i PHILADELPHIA 3 « PITTSBURGH 22 « SAN FRANCISCO 5 
SEATTLE 4 PETERBOROUGH, ONTARIO, CANADA 
sulated diodes. It found a number of 1.000 hr , . a di 
mechanical defects in diode fabrication During the last 735 hr t SPECIALISTS IN ASBESTOS, RUBBER, 


not detected by the semiconductor omputer wa vcled on ENGINEERED PLASTICS, SINTERED METAL 


i 
} 
' 
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3,200 times at 
out any component malfunctions 
cording to Cherney 


15-min. intervals 


Records of failures occurring in earl 


production computers after they 
been mated with the rest 
ance system and subjected 


a considerable 


+ 


svstem tests show 
of MTBF figures, ranging from 
7 hr. to as high as 1,000 hi 
median value of about 70 hi 
Analysis of the results of th 
suggests that digital computers 
1 form of “mfant m 


penence 
of vacuum tul 


similar to that 
ther components where failu 
highest in the first few hours 


Data inc 


had oper ited for 


; + 
Hat CS 


t 
t 
| 
i 


had the owest 


that had 


those 


. , 
short penods 


igh 


onfirms 


Puerto Rico Radar 


To Probe Ionosphere 


Washington—Rad 


lameter nt 


600 mi. above 
intenna wil 
radio tel 
i 


u 
i 


will 

the moon, the planet 

tem and other objec 
Direction and funding of tl 


nder the Ad 


+ 


million project 
Research Projects 
nical support and 1 

Research Division of th ir R 
ind Development Command 
contractor is Cornell Universit: 


lea 


segment of a 


conceived the i 
Although the 
uimed at one poin 
ind reception 
ictual 


+ 


would be 
if a fixed feed 
were installed, the 
cover a cone of 40 deg. by mo 
feed point 

Power of the radar will be 


ipabil 


+. 


Wi comparabl instrumentation cntih surface inalvsis inh the past 
enabling contact with It also will be useful in detecting 


] 
nals from stars and planets, solar dis 


now in existence, 
the planets 


One possible accomplishment will source of non 


turbances, and the 


tational rate of the thermal hation from the planet Ju 
lense clouds have def piter 


earning the 


} 


Te eeeg ee ee i 


wer renouee 
ams Amnon aed 


WORLD'S LARGEST radar tele SCOpx with 


e 
22.000) mi. away 


mtenna dish diameter of 1.000 ft capable of 


detecting a 3-ft.-square object is being constructed in a natural limestone 


bowl in Puerto Rico. It is expected to be in operation in July 


with peak power of 24 megawatts, radar will be used to study surface 


1961 Operating at a fre 


quency of 400 mc 


of the moon, sun, Venus and Mars, and to measure the tation, size and distance of solar 


system planets and probe the atmosphere of Mercury and Jupiter. Radar will also be used 
temperature ind motion and earth's mag 


to measure carth’s ionosphere clectron density 
Antenna scanning will be 


netic field. Facility also can be used as a radio te lescope 
plished by feed mechanism, suspended over fixed antenna dish, which can rotate through 
360 deg. in azimuth and swing 20 deg. off vertical. Facility is being built under sponsor 


ship of Advanced Research Projects Agency with Air Force Research Division as responsible 


COMM 


° 
agency 





Developments at Ford Instrument Co., 
Division of Sperry Rand Corporation, that 
are of particular interest to users of 
special-purpose computers and controls. 


FORD INSTRUMENT Co. 
data bulletin 











NO. 2 OF A SERIES OF ADVERTISEMENTS LONG ISLAND CITY 1, N. Y. 





New Digital“Platform Computers” 
Advance to Hardware Stage 


Slated to Replace Bulky**Stable Elements” in Aero-Nav Systems 


Two new spec ial purpose digital comput- 
ers, now being designed and built by Ford 
Instrument Co. as part of the AN/AJN-7 
strapped-down” inertial navigation sys- 
tem, moved recently from the theoretical 
to the hardware stage with construction of 
the first equipment modules 

Developed by Ford Instrument, under 
U.S. Air Force contract, for the Weapons 
Guidance Laboratory of Wright Air Devel- 
opment Command, the new “Fordac” com 
puter is the heart of an airborne inertial 
navigation system that does away with the 
‘stable platform” of conventional inertial 
navigation systems. The new system is 
called a “strapped-down” inertial system 
(or sometimes a “platformless” or “no- 
gimbal” system) because the gyroscopic 
components are body-mounted The usual 
functions of a stable platform are per- 
formed by the computer mathematically 


In its final configuration “Fordac” will 


be a compact, lightweight, a 
computer espec ially suited | 
packaging. It employs novel t¢ 
compute and maintain the 1 

cosines that relate the coord 
defining the vehicle axes to 

frame of reference. The name 
derived from the words “|! 

Computer.” 

In conventional inertial na 
tems, the moving gimbal stru 
a great deal of unobstructed 
ally, space requirements incre 
curacy requirements. Further 
structures must be built to 
close tolerances, All of these 
bypassed in the AN/AJN-7 sy 

The second computer, whic! 
oped by Ford Instrument u 
ment to the original AN/AJN 
is a new solid state digital « 


combines incremental and DD 


Ford Instrument Co. engineer tests one of first 
equipment modules for prototype ‘‘Fordac”’ digi- 
tal computer 


Differential Analysis) techniques. The com- 
puter has been nicknamed “Poco” from 
“POsition COmputer.” It will combine the 
output of “Fordac” with information from 
vehicle sensors to compute the position of 


the vehicle with respect to the earth. 


New Fallout Predictor to Aid National Defense 


theoretical meteorology through error dy- 


ISODOSE DISPLAY 








———— ale 


New Ford instrument faliout predictor can auto 
matically present data in form of contour map, 
such a5 shown at right. Shaded areas indicate 
points of equal radiation dosage. 


ADVERTISEMENT 


\ new computer to predict ! 
patterns from complex 1 
topographical, and meteoro! 
being developed at Ford Instr 
U. S. Army Signal Corps « 
Ft. Monmouth, N. J 

The equipment automatica 
solution for instantaneous « 
will cover an area up to 3-n 
miles. 

The contract for the new 
tends the pioneering work pre 
by Ford Instrument on the s 
termining radiation effects. ||] 


compassed all of the problen 


namics, 

The new fallout predictor will evaluate 
the numerous parameters, and their rela- 
tionship to anticipated fallout distribution, 
with regard to time and space under vary- 
ing meteorological conditions. Fallout pre- 
dictions are considered from the viewpoint 
of having a minimum amount of meteoro- 
logical data available. 

The new fallout predictor represents just 
one example of Ford Instrument’s special- 
purpose computer capabilities which ex- 
tend to every phase of computer develop- 


ment, from design to quantity production. 





FORD INSTRUMENT CO. 


Left: Ford instrument technicians assemble and test stable platforms for Army JUPITER missile 
in part of Ford instrument's extensive “‘clean-room”’ facilities 

Right: U. S. Army JUNO Il, carrying the PIONEER IV space probe and many Ford instrument guid 
ance and contro! components, is launched toward moon by National Aeronautics and Space Admin 


istration. S. Army phote 


Eleven Years of 
Missile Guidance 


1960 marks the 11th year since Ford Instru- 
ment received its first contracts for missile 
guidance or control. These first contracts 
were for the prototypes of the launching 
and control-order computers for the still 
operational U.S. Navy TERRIER missile 
With these contracts, Ford 


began to appiy to space age weapons the 


Instrument 


onven 
tional weapons-control-system work. And 
Ford Instrument has 


experience gained in 34 years of 


since these contracts, 
accumulated an impressive array of expe- 
rience as a designer and manufacturer of 
guidance systems, subsystems, and compo- 
nents for some of this country’s most mod 
ern and effective guided missiles 

Notable among these are: The complete 
inertial guidance and control systems for 
the Army REDSTONE and JUPITER missiles; 
many such guidance and control compo 
nents for the satellite-launching JUPITER 
C; control components for the “man-in 
space” vehicle, MERCURY: launching and 
Navy's 
(in addition to those for 
Air Force 
‘strapped 


down” or “platformless” inertial system de 


control-order computers for the 
TARTAR inissile 
the TERRIER. mentioned above 


missile projects, including the 


scribed in another story in these pages 
plus a wide variety of ground-support and 


production test equipment for missiles. 


The outstanding reliability and extreme 
accuracy of the REDSTONE and JUPITER 
missiles—as well as the record of the 
JUPITER ¢ 


capabilities in the area of guidance and 


demonstrate Ford Instrument's 


control. Ford Instrument was the first com- 
pany in the country to set up production 
lines for extremely accurate air bearing 
components — gyroscopes and accelerome 


used in these missiles. 


ters 
Warhead Capabilities 


Ford Instrument’s capabilities in missile 
systems also include wide experience in 


warhead instrumentation. Ford Instrument 


has recently ree eived a $2 5 million con- 


tract from Bulova Research & Develop 


ment Laboratories, Inc to develop and 
produce, under technical direction of Pica- 
tinny Arsenal, a fuzing device for the Ar 
my's newest missile, the PERSHING 

Notable completed activities in this field 
include: safety, fuzing and arming devices 
for atomic weapons, and the fuzing devi 
for the JUPITER missile, Unlike many pres- 
ent-day fuzing devices, these Ford Instru 
ment devices require no electric power and 
are totally interference proof, 

Today, Ford Instrument has the expe- 
rience, facilities, and capabilities to enable 
it to undertake complex missile contracts 
on every level—from component or sub- 
system to complete weapons system. Ford 
Instrument has earned the reputation of 
being able to handle the toughest jobs in 


missile development and manufacture. 
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Remington Rand 
to Use New 
Reversible 

Data Converter 


Kemington Rand Company, Division of 
Sperry Rand, has ordered a new version of 
Ford Instrument’s multi-channel, all-solid- 
state, reversible analog-to-digital converter 
for use in future USN shipboard systems 
The use of such converters makes possible 
the application of the latest digital tech- 
niques on ships where analog sensing de 
vices are employed 

Considered the most versatile data con 
verter available, this equipment was origi 
nally developed by Ford Instrument under 
with the U. S. Navy 


Ships. The first unit recently completed 


contract Bureau of 
successful evaluation tests at the Naval 
Electronics Laboratory, San Diego, Calif 

Referred to as a “reversible universal 
sensor data converter,” this device can be 
made to accommodate either analog-to 
digital or digital-to-analog flow of informa 
tion for all types of voltages. Although de 
veloped lora spec ihn projec t modifi ations 
can readily adapt it for use with almost any 
digital computer. The fact that it can trans 
late digital output information into analog 
terms —as well as the reverse — makes the 
new converter ideal for actuating analog 
type servo and control systems for applica 
tions such as aircraft flight control, missile 
launching and guidance, and industrial 
control systems 

Separate converters have been required 
in the past for each type of analog input 
voltage delivered by the various types of 
sensors. Now, for the first time, a single 
solid-state converter is capable of handling 
widely different types of voltage inputs. In 
analog inputs in the 


the new converter 


form of a-c voltages, d-c voltages, and syn 
chro signals can be converted at the rate 
of 4000 samples per second, Studies indi 
cate that the equipment can be packaged 
into less than one-half cubic foot, making 
it ideal for airborne and missile applica- 
tions 

The new digital converter is the out- 
growth of six years of development work in 
this field. It was designed and fabricated to 


military requirements and specifications, 
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FORD INSTRUMENT CO. 


New Precision 
Computer Components 


A new 1/2-inch ball-dise integrator and a | 


new 3/32-inch 


among the latest units added to the Ford 


standard differential are 


Instrument line of on-the-shelf precision 


mechanical and electromechanical compu- | 


ter components, 

The new 1/2-inch integrator achieves the 
same accuracy as previous integrators with 
dises three times as large and represents a 
major “breakthrough” in the design of me- 
chanical integrators 

Phe 3/32-inch differential is the smallest 
of Ford Instruments single spider-gear dif- 
lerentials, This unit provides extreme ac- 
curacy in additive and subtractive opera 
tions with minimum friction and backlash 

Product data sheets on these units—as 
well as on Ford Instrument’s Telysyn® syn- 
chros and other electromechanical compo 
nents—are available for the asking. Write 
Components Division at address on back 


page. 


New 1/2” integrator. 


New 3/32” differential. 
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| One possible method of combined 
once on in-flight data, instead of ret 


| Study Seeks Optimum Display 


Methods for Radar, Infrared, 


and Photo Data 


Here's one artist’s concepti 
of combined Sen so;r display 
our reconnaissance pilots n 
at shortly in the future 

It represents a possible re 
all-weather, multi-sensor dis; 
ing undertaken at Ford Inst 
an Air Force contract from \W 
velopment Division. 

The project will de velop 
ods for airborne interpretati 
tion received from the most 
types o1 reconnaissance set 
graphic, radar, and infrared 
aller exposure. 

Vie wing rates illuminat 
play scales, and many other 
reconnaissance viewing ire 
ated, and particular emp! 
placed upon the corre latio 
tion from more than one sens 

The new study contract, o1 
est ever received by Ford Inst: 
held, extends the pioneeri 
company on the subject of Int 
sor Inte rpretation Tex hnique : 


ray of spec ialists, including 





preters, human engineering spr 

engineers, are applying the 

ents to these proble ms, 
Radar, infrared, and aerial ; 


when used independently 


di 


data bulletin 


| Aerial Recon Data Integrated 


ie 
¥: 


4 : 
{ 
: 


r display presentation. Pilot would be enabled to act at 
g to base for analysis of data. 


vantages and limitations; but, in combina- 
tion, they make possible more effective and 
reliable in-flight target detection. 

Radar, operating at any time of day or 
night and in all but the worst weather, is 
especially useful for detecting metallic ob- 
jects and structures. 

Infrared images are clear where there 
are temperature differences between the 
objects or features recorded. Therefore, 
targets which are warmer than their sur- 
roundings are detectable by infrared even 
while they are not visible on the aerial 
photograph 

Since both radar and infrared possess 
desirable properties which high resolution 
aerial cameras do not have, it is possible 
to make use of a combination of these sen- 
sors for more reliable in-flight target de- 
tection. The present work is primarily di- 
rected toward certain military missions, 
but it is possible to extend it toward other 
types of aerospace missions, 


Simulated presentation, at Ford Instrument, al- 
lows study of combined sensor displays by psy 
chologists and human engineers as well as 
equipment engineers. 





FORD INSTRUMENT CO. 


Recon Drone Unit Delivered | 


The prototype model of the AN/UPW-1 
drone control, built by Ford Instrument for 
the U. S. Army Signal Corps, was shipped | 
to Fort Huachuca, Ariz., recently for a rig- | 
orous series of field tests. 


The system, shown here during final 
New York checkout before shipment, com- 
prises an optical acquisition unit (extreme 
left), a portable control unit (in front of 
map), and a trailer mounting a map plot- 
ting board, computer and radar. Designed 
for battlefield use, the equipment can be 
set up, camouflaged and put into opera- 
‘tion by two men in an extremely short pe- 


riod of time. 





Engineers, Scientists 
Needed 


New programs at Ford Instrument 
have created outstanding employ 
ment opportunities for experienced 
systems engineers and scientists 
for work in digital computer engi 
neering and programming, ad 
vanced mathematics, thermionics 
experimental solid-state physics 
and Address 


inquiries to A, L. Buckwalter. They 


microwave devices. 


will be held in strict confidence 











We invite you to learn more... 


Responsible agencies or industries, 
possessing the requisite security 
clearance and need to know, are invited 
to learn more about Ford Instrument 
capabilities. Ford 


Instrument Liaison Engineers are 


Computer 


Navigation 


Scores Again 


The U.S. Air Force has ree ently awarded 
Ford Instrument Company an additional 
$6 million, approximately, in contracts for 


AN /ASN-7 


nents, and test equipment. 


navigation systems, compo- 


During the previous nine months, U, S 


Air Force contracts for this equipment have 
The 


soared to approximately $11 million 


data bulletin 


AN /ASN.7 is a dead-reckoning course and 
distance computer system being used in 
KC135's, F101-F’s and other aircraft to 


provide extremely accurate navigation 


Thermioni¢-Cell Temperatures Lowered 


Ford Instrument research in thermionics 
has lowered operating temperatures for ex 
perimental tungsten-cesium cells to about 
2.200° F, as against 4,000°F previously re 
quired, for substantial current densities 
This is one of the latest results of Ford 
Instrument studies in thermionics—the di 


rect conversion of heat to electricity. A« 


Ford instrument engineer applies heat from 
torch to experimental thermionic cell 


power supplies, the new thermionic cells 
ire expected to have the advantages of light 
weight, compactness, complete lack of 
moving parts, complete silence Important 
for military use—and the possibility of uti 
lizing the heat (as well as the electric) out 
put of the cell 

Additional Ford Instrument activities in 
the new field of thermionics include: con 
struction of experimental thermionic cells; 
investigation of the feasibility of building 
into the fuel 
the use of fossil 


thermionic converters ele 
ments of nuclear reactors: 
fuels and solar energy for thermionic con 
version: and studies of numerous possible 
ipplications of thermionic power 
Thermionic power sources are expected 
to have wide potentialities in a variety of 
practical applications, such as supplying 
power for sonobuoys, survival equipment 
space satellites or vehicles, or any equip 
ment where light weight and compactness 


ire essential 


FORD INSTRUMENT CoO. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue, Long Island City 1, New York 


Field Liaison Engineering Offices 


LOS ANGELES, CALIF 
Ford instrument C« 
260 South Beverly Or 
Beverly Hills, Calif 


HUNTSVILLE, ALA. 

rd instrument Co 
Rm. 238 

Holiday inn Motel 


DAYTON, OHIO 

Ford Instrument Co Fe 

Suite 1310, Talbott Tower 
Dayton 2, Ohio 


TEAM OF SCIENTIFIC Ena 


always ready to discuss your new or 
special requirements, and will be glad 


to provide you with detailed 


A CREATIVE NEERING AND PRODUCTION TALENT 


information on specifi 
projec t< apabilities. 
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ENGINEERS 
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Convair,/San Diego is one of the most 


companies in the aerospace industry, wi 


interests ranging from subsonic VTOI 


manned space ships 


This broad spectrum of activity has created 


ments for engineering and scientific talent 


of experience and in virtually every techr 
i 


pline. Realistic policies at Convair, San Die 


a system for rewarding outstanding achieve 


SCIENTISTS 


; r 
UivVel 


th pr 
? 


{ 


require 


at all levels 


cal disci 
go provide 


ment with 


out the necessity of line advancement. These advanced 
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g by Sammy Pasto, Convair, San Diego artist 


nd policies combine with the ultimate in 
test, and computing equipment to provide 
climate for professional growth 
versatile and welcome the technical stimu- 
ew ideas, we invite your inquiry. You may 
nvenient Professional Employment Inquiry 
ck of this page, or forward a detailed resume 
lress indicated. Either way, you will receive 


t acknowledgment 
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P eds 


reet Address 
ty and State 
one 
tizen of what countr 
MS 
JOR SUBJECT: Physics 
Pctronic Engineering | | Mechanical Engineerir 
ronautical Engineering’ | Other 
PERIENCE: Primary Specialty 
condary Specialty 
ARS OF EXPERIENCE IN PRIMARY SPECIALTY 


ditional Comments, if any, concerning your job ir 


ENGINEERS 
SCIENTISTS 


Immediate, long-range Opportunities exist at Convair San 


Diego for specialists in the following areas 


DYNAMICS 


Specialists for the analysis and development of automatic 


controls 


THERMODYNAMICS 


For analysis of problems associated with rarnfied gas dy 


namics (free molecular and continuum flow ), ablative heat 


ransfer and hypers 
Advanced derrec nd tnrec oO five years 


preferred 
FLUID MECHANICS 


CQuiva 


y layer injection processes 


AERODYNAMICS 
I r acrodyl I a pf 
VTOL and STO! 
PHYSICS 


CRYOGENIC RESEARCH 


MS 


SYSTEMS ANALYSIS 


RELIABILITY 
R 


APPLIED MATHEMATICS 
tion t \ PhD 
INFRA-RED 

a) \ Xf nental ba 

IR detect lev for IR 
COMPUTER PROGRAMMING 


Py mit 
IBM 704 


CONVAIR SAN GENERAL DYNAMICS 


SAN DIEGO 12 CAL ORNIA 








CENTRAL AIR DATA computer system developed by Electronic Equipments De. of Litton Industries in Beverly Hills, Calif., emplovs 
specially-designed unbonded strain gage transducers for extreme stability and repeatability. Computer (left) weighs 21.7 Ib., occupies 750 
cu. in., while remotely located transducer-servo package (to right of computer) weig! lb., takes up 190 cu. in. At right, panels 


removed from both packages, revealing layout of gears, potentiometers and othe: onents 


Litton Develops F ngptee Air Data Systems 


By Barry Miller Statham trumes n nly 0.072% change in output) and 75g 


} 
cleration, Litton savs 


Beverly Hills, Calif.—Li cigh nci ntages of th self-contained _ pressure-to-analog 
; ' nter evebeune Litton nverter, the strain gage does not need 
© Instantaneous response f mpl x ciated equipment, Litton 


DI . points out, and thus enhances reliabilits 


@ Location of small, lightw ri ize d weight of the 


ickage and allows freedom 


| ] 
hanical lavout. Its small size permits 


wick thermal stabilization provided by 


nsistorized temperature control and 

vilized, Litton adds, the trans- 

raft orientation, temperature, luce is imsensitive to dynamic or 

tion, vibration o1 ( dy-state environment 
Wuantities of tl @ Accuracy on the order hanges 

ntly were ret th | 

onic fighter pro 


vstems can pro | | l rt Ihe gage is ontinuous resistance 


| Sis 


Gage Performance 


h functy } ) | re element i ( rm of a bridge 
e True airspeed rate to rcuit the resistanc f whose arms 
kt irics under mechanical stress to pro- 
© Altitudes wit ; Si ntir n be p uce variations in output voltage. ‘The 
® Mach number withi ly mf t n transducer senses static and total pres- 
© Angle of attack with rf out 22 n tw rat ires and converts these into voltage 


ig 
e Density ratio within 0.0 mputer an remo nalogs. While gage operation is con- 
© Differential pressure withi 6 | 1CCt ge \ h tinuous and output resolution § effec- 
5 mereuse ' tively infinite, over-all resolution is fixed 
e Votal pressure within 0.0 n. of lucer-servo package Ip ‘ther clements in the svstem. Indi 
: r lual units have low hvsteresis—about 
3% in worst cases—and low linearity 
over extreme pressure excursions 

employs specially dev Wing pat Litton regards the pressure trans- 
' , lucer, which it savs holds accuracy and 


uch experience little e1 plic n al ’ yMMe4>rc tabilitv after exhaustive pressure Cy- 


Pressure Transducers 


npairment, provide hig re not n vailabl ‘ ing, as the most reliable clement in 
upy little space and add pokesman for Statham. Qualif the computer 
weight. These transducers tests on the transducers s| Mechanically, the computer is de- 
loped and are supplied by ibilitv to withstand 75¢ s l gned for simplicity and ease of mainte- 
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Complete coverage on the subject of Ground Support is available to you from one source—American 
Electronics’ Ground Support Division. Years of specialized experience in all of the major areas of 
Ground Support—Portable Power, Air Conditioning, Mechanical Support, Electronics Support and 
Complete Support Systems—have been successfully applied by AEI specialists in solving support 
problems on many of the nation's latest space and defense programs. Thousands of elements of sup- 
port equipment now in world-wide service give continuing proof of the precision, ruggedness and 
reliability of AE! products. You can count on AEl for a total command of the subject—the proven 
capabilities to meet all your needs in ground support. From basic units to complete systems, all can 
be transported by air to any part of the globe within hours. Please write for our Ground Support Brochure 


WAY, AMERICAN ELECTRONICS, INC. 
LEY GROUND SUPPORT DIVISION 


NOR [SO AVENUE f M N E CALIF RNIA 





PHONE ¢ MBERLAWN 


PRODUCERS OF PORTABLE POWER + AIR CONDITIONING + MECHANICAL SUPPORT + ELECTRONICS SUPPORT + GROUND SUPPORT SYSTEMS 
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Electro-Collimator 


Electro-collimator, built by Perkin-Elmer 
Corp., consists of modified optical theodo 
lite plus associated electronic sensing and 
control circuits built into trunnions that 


support opt $ 





modules including 
pots, and servo m 
ror cCasy replacement 
ding to Litton. Quick 
. ~ 
lamp scCUuTC clectro 
mponcnts to mounting 
umplifiers and power 
ponents are mounted on 
iit cards The transducer 
mtained in a cparate 
without disturbing 


i aii fe 


ponent 


Output Functions 


Output functions proportional 
pressure trim 


ind differential 


pressure, 

ma otal tempcrature 

f attack i derived fr m 
1 function of Mach num- 
le of attack servo and 


’ 
ingle of attack vane 


ww system 18a 
king the entire 
ransducet on 1 71> NOE 
flight condition. Depre 
n on the front pancl of 
nputer causes unbalance 
ind differ ntial pre 
ircuits and sub 
for the tem 
clement. All 


uPput function shaft irk 


An utp px tentiometer on ich 
haft car witched to a meter indi 
itor for visual chbservation of servo 
ictuation. In another built-in test a 
precision test relay removes pressure and 
tem pe rature probe transducers from re- 
pective servo channels. Precise voltages 


corresponding to the selected flight con- 
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ACCURACY... 


wer! 


with ac po 


} nM i 
Behiman's INVERTRONS® 
provide frequency accuracies 
up to 0.00001% / 


A wide variety 


ind three 


niauediies 
BEHLMAN 
VM a ad ed 


ENGINEERING COMPANY 


2911 Winona Avenue 
Burbank, California 


A subsidiary of Electron 


Energv Conversion Corporat 





olU) Mial-mt-lget-3' 
Tam ial-meteled deli 


As a result of development by the 


Magnavox Company in conjunction with 
the Navy Department, every Chance ois rnacwwvo << 
Vought F8U-2N Crusader Fighter Pilot 
sees the target at a glance—day or night, 
in any kind of weather 
Here are the eyes of a modern weapon 
system ... a component 
the range, weight a1 
lutely necessary 
operation 
This airborne radar systen 
of many systems which have been an 
being designed and produced to 
the tactical requirements of the mi 
services in the fields of Communica 
Airborne Radar, ASW, Navigation, 
ing and Data Handling 


) = 


COMMUNICATIONS RADAR DATA HANDLING 


THE MAGNAVOX CO. ¢ DEPT. 300 © Government and Lust Divi FORT WAYNE, IND. 
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ditions, the company explains, are then 
introduced in place of transducer in 
puts. Selected output functions are 
ivailable at a top connector and can be 
monitored by an external checking 
device 

Development of the central air data 
mputer is the culmination of thre 
cal yf work for the electronic svstem 
division, which was acquired by Litton 
from General Controls in December 


f last if 
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7 FILTER CENTER 7~ 
O80 pe 


> West Coast Share Grows—F lectron 


mation 1 | 


+} 


1h] ! l 


irca are ré 


WEMA 


P Speedy Digital Computer—An 


j mpu ibic oF pet 


Thermionic Converter 


Thermionic converter, available in pilot 
production quantities in October from 
General Electric, is close-spaced type with 
output of about one watt when operated 
it cathode temperature of 1,100C. Device 
has minimum power density of 0.2 watts/ 
sq. cm, and thermal efficiency of 24% 
GE hopes to add new vapor thermionic 
onverter, using cesium vapor, to its line 
soon Company reports vapor converters 
with outputs of 2 watts/sq. cm. and efh 
iencies of up to 12° 
perature of 1,300€ 
duced by GE's Power Tube Department, 
Schenectady, N. Y 


at operating tem 


Converters are pro 
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Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


Henry F. Rothwell is Vice P 


sible for the engineering poli nization which have successfully satis- 


gineering for Delavan. He is respon- 


fied some of the aircraft ind allenging fuel injection requirements. 


Mr Rothwe ll has 14 vears ¢ x] 


him a research, d 


s field — experience which has given 
esign and di t facility uniquely suited to solve fuel 
njection pt »blems for the ait and tomorrow. 


If fluid metering and atomiz rt of your product, take advantage of 


Delavan's specialized exper ven ability to deliver aircraft quality. 


Send specifications to the add for obligation-free recommendations. 


/ /, li 2 nuofeacta u ng G company 


ZLES « WEST DES MOINES « IOWA 
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everything 
worked fine... 


UNTIL 
POWER 
FAILED 


for just 
5 seconds 


“The telemetering link was working fine. The whine of the tape 
as it passed over the recording heads was a precise information 
laden sound. Then... we had a power failure. Five seconds later 
we were back in business, but at the cost of millions of bits of 
information .. .”’ 


It just doesn’t make sense to have investments totalling mil- 
lions of dollars hanging by a thread as thin as the risk of power 
failure. 


Today you can buy systems power insurance in the form of the 
Condec Uninterrupted Power Supply. This unit will restore FULL 
VOLTAGE in 1.5 MILLISECONDS. There is no complete power 
break. Electronic systems can continue normal operation even 
though normal power fails. 


These diesel-driven units are available in sizes ranging from 10 
to 200 kilowatts. Since the engine runs only when emergency 
power is required, operating costs are negligible, maintenance, 
practically nil. Can you afford to be without an UPS unit? A phone 
call, wire or letter will arrange a demonstration at our plant. 


© 
POWER EQUIPMENT DIVISION a 


CONSOLIDATED DIESEL | 
ELECTRIC CORPORATION 


STAMFORD, CONNECTICUT 
VAN NUYS, CALIFORNIA 


Ce 
7 AMember 
of The Condec Group 





860 CANAL STREET 
15519 LANARK STREET 


Strain Gage Transducer 


Semiconductor strain gage transducer, avail 
able in pressure range of 0-100 psig. to 
0-10,000 psig. full scale, includes both 
semiconductor strain gage pick-off and a 
built-in transistorized amplifier. Input exci 
tation is from 10 to 25 vde., with output at 
full scale equal to one-fourth input voltag 
Input impedance is 700 ohms, output im 
pedance is less than 4,500 ohms. Trans 
ducer, designated the 38-G, is 1h in 

diameter by 3 in. long and weighs 5 07 
Linearity is quoted at 0.1% and operating 
temperature range is —65F to 250F. Mann 
facturer: Fairchild Controls Corp., 225 Park 


Ave., Hicksville, L. LN. Y 





} } 
mpicted 


mM pans 


> New Microwave Use for Garnets 
An L-band circulator using polvervstal 
| id garnet. which exhil 


of less than 0.2 db ha 


yn? 1 


veloped by Sperry Microwa 
Electron Co. under Rome Air 
clopment Center sponsorship. Com 


eports that garnet isolator showe« 


| 
f deterioration at peal 

ls greater than 40 megawatt 
iverage power levels of 50 kw 

etry has designed garnet isolators for 
yperation at UHF frequencies whicl 
in handle peak power dissipations of 


up to two megawatts company report 


> Growing Oscillators From Vapor 
scillator consisting o 
lavers of var Ing resisth 
mon a single substrate 
by \ ipé I phase 
Merck, Sharp and Dohme 
Rahway, N. J. The oscillator com 


rrown 


posed of a pnpn switch, back-biased 


diode and ph to detector all de posited 
ind measured  individualls Linear 
rowth rate in the vapor phase process 

20 microns hr.; resistivity can be 
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Sensitive Strain Gage 


Bondable semiconductor strain gage, which 
employs silicon clement that gives gage 
factor of 130, providing 50-60 times the 
sensitivity of conventional strain gage, is 
now available in production quantities. The 
Model MIS-105.350 Micro-Sensor can op 
erate at strains of more than 3,000 micro 
inches per inch. Device has resistance of 
350 ohms operates overt temperature range 
of 6SF to SOF, Manufacturer: Micro 
Systems, Inc., 2925 East Foothill Blvd., 
Pasadena, Calif., subsidiary of Electro-Opti 
cal Systems, Inc., which developed device. 


AW Feb. 1 p 74.) 





within f 


m. range. Doping 
in 10%, J. Allegretti 


the recent Wescon 


ROE 


> Infrared Scanning System—\ 
ley is trying to interest militat 
in its high resolution, all solv 
(34 to 5 
System employs 
indium antimonide detector. | 
400 watts /steradian at 20 1 
view is 40 x 60. Di played 
Wescon how, system had 

but smaller 3-in. display 


tituted for 


microns SCanninie 


liquid nitrog 


military appli 
P Reliable Computers from Unreliabk 
Components—Icasibility of | 


liable computers from large 


if essentially unreliabl 


} 


"1 
parallel, much as the 
? } 


T¢ 


Research 
Massachusett 
Py 


>» Western Electric Co. ha 
lon Advanced Research 
Agenc\ ntract for submar 
ystems linking Kwajalein 
Namur in the Marshall Isl 
ontract to be awarded f 
It involves detection a 


cation of 


Ryan Doppler Navigators for Navy P3V-1! 


Ryan AN/APN-122 Doppler navigation sets will be installed in the Navy's Lockhe: 
P3V-1 anti-submarine warfare aircraft by Ryan Electronics Division of Ryan Acronautical 
Co., San Diego, Calif. Precision gyroscopes (above) are part of system which ties he 


+} 


Ryan navigators with inertial guidance system built by Litton Industries’ Electronic Equip 


ments Div. of Beverly Hills, Calif. 
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~CONDEC 


Products for 
Aircraft and 
Missiles... 


Ground Support Equipment 


The pioneer in the = 
field, Consolidated Pr / 
Diesel’s Aircraft { 4 | 
Equipment Di a T - 
sion designs and 

builds ai wider 

ariety of special- 

zed ground sup 
port equipment 
than any other 
company. One such product is the all-weather, 
multi-purpose servicing unit illustrated. It tows air- 
raft and provides a source of A-C and D-C power 
for ground maintenance and starting . one of 
thousands in service around the world 





Transistorized Power Supply 


. has a unique 
heat-sink con- 
struction. Models 
available from 
2-300 VDC, regu- 
lated within 
+0.1%, at ratings 
up to 30 watts. This 
low-cost plug-in 

supply is a product of Consolidated Avionics. 


Uninterrupted Power Supply 


. guarantees power without interruption. 
When prime source fails, UPS automatically 
takes the full load with no outage whatsoever. 
Restores full voltage in 1.5 milliseconds. 
Maintains frequency within +3.59% during 
transition, +1% during operation. From 10 
to 200KW. Developed and produced by 
Consolidated Diesel’s Power Equipment 
Division. 


ay For complete information on 
the full range of products of 
i The Condec Group, send for our 
new facilities and product 
ecotioze Or - Consolidated 
tar iesel Electric Corporation 
Phone: Stamford, Conn. 
DAvis 5-2261, DDD Code 203. 


te GONDEC GROUP* 


* Consolidated Diesel Electric Corporation 
880 CANAL S&T. + STAMFORD, CONN. 
And its Subsidiaries: 

Coneolidated Avionice Corp., Westbury, N. Y. 
Consolidates Controle Corp., Bethel, Conn. 
Hammond Vaive Corp., Hammong, ind. 

The Lima Electric Motor Co., inc., Lima, Onie 
Ultradyne, inc., Albuquerque, New Mexico 


© Consolidated Diesel Electric Corporation, 1960 





GROUND SUPPORT TEAM 


OLAR AIRCRAFT 





NTERNATIONAL 
HARVESTER 


Fresh solutions to advanced 


ground support problems 


A NEW TEAM with w ide-ranging capabilities in the 


ground support field can help you with the necessary 
equipment for your most advanced and sophisticated 
systems 

Solar’s abilities include weapons-system engineering 
and development and fabrication of difficult metal 
structures for specialized applications. In addition 
Solar builds a complete line of gas turbine engines and 
turbomachinery adapted to ground support. Through 
a subsidiary company, Solar also is equipped to design 
and build specialized electronic systems and 
components. 

International Harvester and its associated companies 
are uniquely experienced in the design and manufac 
ture of wheeled vehicles of all types. Harvester builds 
a wide variety of engines adaptable to many applica 
tions — using gas, LP, and diesel fuels 
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This combination of skills covers the full range of 
support equipment, including all types of vehicles, 
engines and power units, advanced engineering, 
complete metal-working capabilities and electronics 
For detailed information or assistance with your 
ground support problem, write to Dept. H-160, Solar 
Aircraft Company, San Diego 12, Calif 








SOLAR 


AIRCRAFT COMPANY 


A subsidiary of International Harvester Company 











NEW AVIONIC enter frequency, while 


PRODUCTS ire down ess than 3 if 
15% off center frequency. Att 

A : greater than 40 db. is pro 

¢ Fixed coaxial attenuator, Serics 180, top bands. Filtess are a 

ivailable with attenuations of 3, 6, and = different nter frequen 

10 db. in the 1 to 12.4 kme. frequene ke. to 70 ke., with compl 

inge, or 20 db. in range of 2 to 12.4 j, ly 14 oz. and occup 

kme. Temperature cocfhicient is 0.00043 u. in. Manufacturer: | 
former rp., 150 Vari 
York 13 Y 





¢ Chopper amplifier, Mod: 
onverting low level ad 


$00 


7%. 


e Solid-state commutator, Series ES 
for time-multiplexing is available in 
ng oh tandard scan rates of up to 25,000 cp 
Manufactures S64 Sie! ind in models accommodating from 2 
St to 100 channels. Input signal range 
= 10 mv. or 0-5 v., with crosstalk 
¢ Miniature magnetic clutch, —— 1% of input signal. Commutator 
> } ficiency tvpe with mi ; linear to within 0.1% and has maxi 
mum contact resistance of 25 ohm 
Manufacturer: Electronic Systems D 
clopment Corp., 1484 East Main St 


Ventura, Calif 


bone e Variable temperature coefficient _re- 


with tempera 


fa : ? r : 
) . sistors, wire-wound type, 


+} 
vefhicient that 
4 500 
react 
rad 


e Miniature coaxial isolators. 


e Magnetic tape recorder 


e Miniature high-pressure 


i weigi 
Nlanufa 
tronics 

e Transistor overload circuit breaker 
protects transistors against damage duc 


¢ Miniature telemetry bandpass filters, — rosin pl ; rans » current overload, short circuits, ther 
sartha is te } 


illed Muinifilters, are designed for tran mal 


I 


runawav and overvoltage punch 


through. Device provides load current 


istor applications and printed-circuit cording eT 
board mounting. Type MNF are down _ rator nw \ detection sensitivity of 200 ma. at 20 
than 3 db. at frequency 74 off = Orang imperes load and a turn-off time of less 


CSs 
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INFERNO... 


B-70’s high speeds and tremendous cooling loads pose the most 
demanding environment control problems ever encountered 


At 2,000 mph, skin temperatures of the USAF/North 
American B-70 will soar as high as 600°F. Yet the 
crew and avionic gear will function in ideal tempera- 
tures—trom sea level to 70,000 feet 


To solve the plane’s extraordinary operational require- 
ments, Hamilton Standard is developing the most ad- 
vanced and comprehensive environment conditioning 
system ever planned for an aircraft. It will provide 
completely automatic 
® cooling and pressu 
crew compartment 


ram-air cooling and pressurization 


emergency I 


temperature control for drag-chute and landing- 
gear compartment 


moisture removal 


air-contaminant control 


r crew nd avionic compartments 1s 


MAIN COOLING | 


) 
provided by a closed vapor-cycle/air recirculation tem 


ind several closed-lo »p transport systems 

THE B-70 PROGRAM is if) CACE Ihe nt ex imple ot H imilt m 
Standard’s unmatched systems capability in environment 
conditi ming 
ence the company has amassed in creating systems for 
such advanced aircraft as the F-104, F-105, B-58, 880 
Jet-Liner and over 40 other leading military and com- 
mercial plane 


CLOSED-ENVIRONMENT CONTROL SYSTEMS for space 


vehicles are also under study at Hamilton Standard. Cur- 


id control. It in wporates skills and « xperi- 


rent research involves a variety of equipment, designed to 
remove and regenerate air contaminants from a sealed 
cap ule Object: to ensure a safe ait supply for man 


in space 


FURTHER INFORMATION on current Hamilton Standard 
environment programs and services is availabk Your 


mquiry ivited 








HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


SOME OF THE MANY FIELDS OF GROWTH AT HAMILTON STANDARD 


ENGINE CONTROLS for over 20,000 air- GROUND SUPPORT EQUIPMENT. Hamil! ELECTRONICS ct Homilton Standard includes 
craft gas turbines have been produced by Standard is presently producing oa 3 broad experience in flight control, instrumenta- 
Hamilton Standard. The company's latest con range of GSE for both missiles and o tion, static power inversion and electrical con- 
trol work involves advanced rocket engines craft—from special tools to complete systen trol for aircraft, missile and GSE components. 
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ADVERTISEMENT 


DATA AND CONTROL SYSTEMS 





Young Company Surprises Industry and 
Competitors with Karly Breakthroughs 


Danbury, Conn.—A relatively young company, 
Data-Control Systems, Inc., has stolen the 
march on competitors with the production of 
the industry’s first solid-state discriminator. 
In addition, the company has been in pro 
duction for some time on‘a voltage-contro 
oscillator, the AOV-3, which has bee 
scribed as the “best in the industry’, and a 
low level, smaller airborne oscillator, the 
AOV-10, which likewise appears to surpass 
invthing currently on the market. Moreover, 
the company has just announced a new high 
impedance version of its electronic commu- 
tator, to meet the industry's coming re- 
quirements 
¢ Data-Contro!l Systems was formed on Oc- 
tober 1, 1957, just a few days before the 
imnouncement of Russia's Sputnik I. Since 
that auspicious day, the four original found- 
ers, including Dr. Robert J. Jeffnes, a former 
president of the Instrument Society of Amer- 
ica, have built an organization that today 
employs some 275 people. The Company's 
Research and Engineering Department, 
under the direction of Mr. Raymond A. Run- 
yan, totals approximately fifty persons, and 
includes many of the country’s outstanding 
designers of electronic data systems and meas- 
uring instruments 

Proprietary products include complete 
FM/FM telemetry airborne and gr 
tems including f vitcl 
carrier discrimina 
mixers, tape speed com] 
voltage-controlled oscill 
cillators, electronic commu 
automatic standardization 
devices, data displ iv 
trol links employing 
Ml ion 
© Several complete gr 

ition systems designed ! 

yuing firm for the Boeing 
pany, Seattle, have just bee 
will be used for the R&D flight y1 
of the “Minuteman” ICBM. Oth 
tomers of DCS include Aerojet-General, 
Arma, Chrysler, JPL, Lockheed, Douglas, 
North American Aviation, and Martin, a 
well as numerous military installations and 
university research centers 
© The new solid state FM /FM discriminator. 
Model GFD-3, exhibited at National Svm 
posium on Space Electronics and Telemetry 
in Washington, D. C., is a gical outgrowth 
of the research in this field that DCS has 
pioneered from its very inception. For de- 
tailed information as to specifications, p 
etc., contact DCS directly. Dept. AW 
East Liberty Street, Danbury, Conn 


rice 


1O 
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DATA-CONTROL SYSTEMS INC. Pres: ber ffr left hecks installation 


invs new transist | Marrict 1 itor in N ter 
nd station just prior t hipmen I Aut n, V. P. of R 


and R. H. Hyde, Manager of Mark ol 


FOUR DCS PRODUCTS 


telemetr 


} ' he 


TERMED “WORLD’S FINEST” 


Dr. Robert ] Jcftric F esident of DCS. « ribes hi company late 
nestly believe that the Discrit 


throughs in the word e hon 
Oscillators and ig mpcdance n just announced 
nnest instrument ) é | watlab toclar mm both manufa 
tatc-of-the-art tandpor [ dd them to our 
tandard product vhi I re nmnging ne indards of 


h instrumentati 


GFD-3 

compa t 
loop dis 
low pow 


tion, high power out; highh 


<t, AOV-10: Millivolt 


mimature volt ge 


lator; long term stability: ind VCO into simple economi 


t break 


lid state 


controlled 

AOV-3 id state minia | oscillator combines 
} ‘ 

ture voltage ontr ed o _ formance of DC 


best per 


mnpi 


il plug im 


max. linearity; low distor switch for strain gage thermocoupl :, 


de temperature range etc. Ultra-stable over wid temp. range 





than one microsecond per ampere be- 


yond selected break delay lotal re 
sponse time to overvoltage is 50 micro 
seconds, Controls on the CB-20 breaker 
permit selection of current limit from 2 
to 20 amp., break delay time to allow 
for filament or capacitor inrush current 
ind selection of automatic or manual 
breaker reset Manufacturer: Mallot 
lectronics Division, Indianapolis, Ind 


@ Miniature remote attenuator operate 
it peed of 0.005 sec... weighs less than 

7 Devi provides Type N’ 
traight-through coaxial co nection 


when voltage (28 v. d.c. or 115 v. a. c., 


100 cps.) 1s applied and becomes a 


tional attenuator 
3,500 me., 
Device reportedh 
Manufactur 
In 1131 Oh 
nica, Calif 


© Storage-tvpe oscilloscope, | vp: 
St reSscope permit 
n¢or pen xls of mu 
| when desired 
nplor 1 P10 phospho 
lark trace on 


require ‘ 
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how do you play 
the numbers game? 


The current numbers game consists of seeing how many components 
you can wedge into a smal! space. But there's a catch to it. 

Some circuit modules may seem small until you string them together 
and find that interconnections and supporting structure take more 
space than the modules themselves. That’s why it’s important, in 
evaluating miniaturizati t to consider the module size alone, but 
to be concerned with the over-all size, including module, interconnec- 
tions, and supporting st ture 

New EECO MINIWELD 1it modules are designed with over-all 
system size in mind. T ffer optimum miniaturization not only of 
modules, but also of in nections and supporting structure. Add 
to this the reliability of pr rcuits incorporating readily available 
standard catalog components rather than hard-to-get specials, the 
superior strength of welded rather than soldered connections, and you 
have an unbeatable combination of advantages. 


We invite you to see for yourself at Booth 402, New York ISA Show. 


i phone today for detailed information 
t ry new MINIWELD space-saving 


ENGINEERED 
eecteonics |} ENGINEERED ELECTRONICS COMPANY 


1441 EAST CHESTNUT AVENUE + SANTA ANA, CALIFORNIA 
Kimberly 7-5651 








3M Materials Memo 


News &f materials for the aerospace industry — selected from the 27,000 products of the 3M Company 


hrow The Book 
At You? 


Not this one! But we'll be: happy to send 
you a copy if electrical c#\ting resins are 
your diet. This particulaf book is actu 
ally a brand new refere'ice manual on 
3M’s series of “Scotch ast Electrical 
Resins. Its proud parent, Cur ELECTRICAI 
Propucts Division, wou! throw up its 
collective hands in horre’r at the mere 
thought of its being eve considered a 
They've gone al! out to insure 
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CENTRAL RESEARCH LABORATORIES 
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man’s burden. Indeed, we wonder if a 
pound of hardware isn't accompanied by 
a pound of correspondence! There are 
two bad features about this nightmare of 
paperwork. One is the time required t 
handle it and the other is the space re 
quired to store it. Our DUPLICATING 
Propucts Division has come up with 
two time and space savings ideas to help 
you solve your paper work problems 

One of these ts the fabulous “Filmac’ 
Reader-Printer for reading Microfilm and 
making instant projection prints. It was 
lescribed in an earlier issue 
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10 sec vice can also be used as a 
conventional dynamic oscilloscope 
Storage tube life is expected to average 
ibout 1,000 hr. Oscilloscope band- 
width is nominally 10 ke. in both 
ixes, with spot size of 0.018 in. Writ- 
ing speed is 30,000 cm./sec. Manufac- 
turer: Allen B. Du Mont Laboratories 
Div., Fairchild Camera and Instrument 
Corp., 750 Bloomfield Ave., Clifton, 
N., J. 
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¢ Low-cost digital computing unit, 
Model 3-303, for data processing, in 
trumentation and control, performs 
ligital computations in any irithmetical 


model. Unit provides 100 ke serial 
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FOB Los Angeles. Manufacturer: Ap- 
plied Development  Corp., 12838 
Weber Wav, Hawthorne, Calif. 


e Subminiature accelerometer Model 
606, piezoelectric type, measures only 
lin. high and weigh 
Frequen Vi Pp ryse 
ion \ with resonant frequency 
idditior x 750 multy t Maximum acceleration i 


econd evice | implitude linear to 


graming control h rating temperature range 1s 


circuitry and power suppl 300F, or up to 500F on special order 
signed for standard 19-in Manufactuier: Columbia Research I 
mounting, with panel | t of oratories, MacDade Blvd. and Bullens 


in. and depth of 17 in. Pt Lane, Woodlyne, Pa 
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Portfolio Changes in Aerospace Stocks 


PURCHASER 


Netiona! Investors Corporation 


Diversified Growth Stock Fund 


Affilioted Fund, inc 

Madison Fund. inc 

Investment Company of America 
Netione! Avietion 

Diversified Growth Stock Fund 
Dreyfus Fund, inc 

Netione! Investors Corgoretion 


Netione! Aviation 


Dominick Fund, inc 


Putnam (George) Fund of Boston 
Dreyfus Fund, Inc 
Dreytus Fund, inc 


United Science Fund 

Brood Street investing Corp 
Fidelity Fund, inc 

Dreyfus Fund, inc 


Colonie! Energy Sheres 


Putrem Growth Fund 


Colenial Energy Sheres 
Diversified Growth Stock Func 
Selected American Sheres, Inc 


United Accumutotive Fund 
Diversified Growth Stock Fund 


Inc 


Madison Fund 


United Income Fund 


Selected American Sheres, Inc. 
Dreyfus Fund, Inc 

Dreyfus Fund, Inc 

Brood Street Investing Corp 
Commonweelth Investment 
Selected American Shores, Inc 


Ime 


Dominick Fund 


Diversified Growth Stock Fund 
Television-Electronics Fund 
Colenial Energy Shares 


Natione! Investors Corporation 


New Commitment 
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19, 


Electronics and Electrical 


* Complete Elimination 


1960 


NOW HELD 


Source E. F. Hutton Co 


Aerospace 


COMPANY 
Aeoroiet-General 
Beech Aircraft 
Bendix Corporation 


Boeing Airplane 


Cessna Aircraft 

General Dynamics 

Grumman Aircraft Engineering 
Lockheed Aircraft 

Meraverdt Corporation 


Martin Company 


North American Aviation 
Northroo Corporation 
Piper Aircraft 


Thompson Ramo Wooldridge 


United Aircraft 


Admiral Corporation 
American Electronics 
Ampex Corporation 


Amphenoi-Borg Electronics 
AMP, inc 

Beckman instruments 
Collins Radio 


Cutler -Hammer 


Electronic Associotes 

Emerson F'actric 

Fairchild Camere & Instrument 
General Electric 


General Precision Equipment 
Giannini Controls 

General Time 

He reltine Corporation 

He wiett-Packord 


High Voltoge Engineering 
Hoflmen Electronics 
Indiene General 
Interstate Engineering 
1-T-& Circult Breaker 


leberatory for Electronics 
Leeds and Northrup 
Ling-Altec Electronics 
Litton Industries 
Mognrevon 


McGraw -Edison 
Motorola 


Philco Corporation 
Philips Electronics & Pharmaceutical 
Philips Lemp 


Radic Corporation of America 


Reliance Electric & Engineering 
Siegler Corporation 
Siemens & Halske 
Severe 0D Company 


Technology Instrument 
Telecomputing Corporation 
Texas Instruments 


Trensitron Electronics 
Triangle Conduit & Cable 
Universal Controls 
Verion Associates 
Westinghouse Electric 


Zenith Redio 


Equipr 


SELLER 
Television-Electronics Fund 


Broad Street Investing Corp 
Fidelity Fund, Inc 

Selected American Shares, Inc. 
Bullock Fund, Utd 

Dividend Shares, Inc 


Investment Trust of Boston 
Modison Fund, inc 
Netionel Aviation 
Netione! Aviation 

United Science Fund 
United Science Fund 


Television-Electronics Fund 


Deleweore Fund, Inc 

Dominick Furd, Inc 

Finencial Industrial Fund 
Colonial Fund. Inc 

Selected American Shares, Inc. 
United Income Fund 

United Science Fund 
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Television-Electronics Fund 
Television-Electronics Fund 
Dele ware Fund, Inc 
Madison Fund, Inc 
Television-Electronics Fund 
United Science Fund 
Television-Electronics Fund 
United Science Fund 


Netionel Aviation 

Notional Investors Corporation 
Brood Street Investing Corp 
Television-Electronics Fund 
Television-Electronics Fund 
Television-Electronics Fund 


Netione! Aviction 

United Science Fund 
United Science Fund 
Netionel Avietion 
Television-Electronics Fund 


Netione! Aviation 
Television-Electronics Fund 


Brood Street Investing Corp 
Tri-Centinental Corporation 
Television-Electronics Fund 


Television-Electronics Fund 
Television-Electronics Fund 
Jnited Science Fund 


Bullock Fund, lid 
Commonweeolth Investment 
Delaware Fund, inc 
Dreyfus Fund, Inc 


Dreyfus Fund, Inc 

United Continental! Fund 
Affiliated Fund, inc 
Commonwealth Investment 
Delewere Fund, Inc 

Dividend Shares, inc 

Dreyfus Fund, Inc 

Investment Company of America 
Lererd Fund, Inc 

Selected Americon Shares, Inc 
Television-Electronics Fund 


Diversified Growth Stock Fund 
Television-Electronics Fund 
Institutional Growth Fund 
Madison Fund, Inc 

United Science Fund 
Delewere Fund, Inc 

United Continental Fund 


Television-Electronics Fund 
Finencial Industrial Fund 
Investment Trust of Boston 
Dreyfus Fund, Inc 
Television-Electronics Fund 
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from under the seas...to the edges of space...and beyond 


Used in: 
Titan, Thor, Jvp''er, Redstone 


Saturn, Juno | oneer IV 
and other miss!!'-\; X-15 Space 
Research Vehi¢i*; F-106 Delta 
Dart, A3J Vigila’"te 

P6M-2 Seamas'e", F101B Voodoo 
and A4D-2 Skydwk, and other 
military aircraft, Mautilus sub- 
marine; ground s‘ipport vans 
and equipment; ti‘e new Electra 
F-27, Viscount, OC-8, 707, and 
880 jets, as well as most other 


major commercial aircraft 
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DUCT-TYPE 


Used for: 
Temperature contro! of 
electronic compartments 
reference ovens, crystal ovens 
nose-cone devices; gyroscopes; 
inertial guidance syster 
accelerometers ; air compressors 
turbines; cabins, cockpits 
ndshields; de-icing 
oil, fuel, hydraulic 
systems; for telemetering of 
temperatures; for contro 
systems, and as warning devices 
in ground supoort vans and 


equipment, and many other uses 


SURFACE-TYPE 


STANDARD MERC THERMOSTATS 
AVAILABLE FOR 30-DAY DELIVERY 


Three standard groups: (1 
peratures, (2 


Surface-type, for “area-conta 


erdered direct from catalog 


rnilitary specification MIL-E-5 
For special needs, Merc therm 


Duct-type, for 


ll-type, for sensing case tem- 


or fluid temperature, (3 


temperature sensing. Can be 


nplete, ready to mount. Meet 


A. Write for Bulletin No. 684 


ostats can be adapted or de- 


signed to meet your specifications. 


have proved outstandingly accurate and de- 
pendable for the most critical thermal sensing 
and control applications in missiles, aircraft, 
ground support and undersea equipment. 


The Army Ballistic Missile Agency has for two years 
accepted Merc thermostats as standard temperature con- 


trol items on all their missiles 


Time after time, Vap-Air mercury tube thermostats have 
proved their exceptional ability to meet the most exact- 
ing specifications for thermal sensing and control. Small, 
lightweight they are unaffected by altitude or moisture, 
can't arc or burn, can withstand 100-G shocks and 30-G 
vibration without loss of accuracy. They have fast re- 
sponse, close limit tolerances, wide operating ranges, and 
undeviating accuracy to provide millions of cycles of 
reliable operation. Mercs need only simple circuits, are 
adaptable to virtually any need. 


HES LONG 
WELL-TYPE 


VAP. AIR—SPECIALISTS IN AIRCRAFT 
TEMPERATURE CONTROLS FOR NEARLY 20 YEARS 


tems and :; omp! lin f sensors, electronic, 


Entire 


magnetic amplifier and transistor controls, precise voltage 
regulatior atic invertet electro-pneumat and lectro 


mechanical valves, advanced in-line pneumatic valves 


regulators, electric power controllers and heat exchange equip- 


ment—for aircraft, missiles and ground support 
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for complete technical information 


and applications write: 


VAP-AIR THE AERONAUTICAL DIVISION OF 
VAPOR HEATING CORPORATION, Dept. 25-1 
80 East Jackson Bivd., Chicago 4, Illinois 


New York «+ St.Paul « 


Denver 


« Washington 


Philadelphia + Seattle «+ San Francisco + Houston 


Richmond « Los Angeles 


112 


St. Louis 


Please send information on Vap-Air Merc Thermostats 
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of the previous vear. ‘Vota les for 
1959 were $69,011,255 
Marquardt said operations of the 
Pomona Division have progressively im 
proved, with that division having re 
cently entered a new area of application 
for its tramer equipment for on-ground 
training of personnel in the launching 
operations of air-to-surface missiles and 
decovs 
With respect to the Bomare ramjet 
engine program, he said that the na 
tional defense appropriations bill as 
finally approved provides funds to con 
tinue production at the Ogden Division 
until mid-19¢ Bomare engine de 
vclopment Wor it Van Nuvs will be 
completed by the end of this vear 
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Shaft for Navy's ‘Big Dish’ Telescope 


Shaft weighing 120 tons will be the turning point for Navy's 600-ft. “Big Dish” rotating 
radio telescope. Shaft measures t diameter and is 154 ft. high. Mounted on the 
shaft and being machined on a boring mill is a six-ton flanged wedge ring which 
seats the shaft in the main bear ‘ Baldwin-Lima-Hamilton Corp. is building the 


entire base structure at its Eddystor facility. 
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NEW $3,500,000 FACILITY ANNOUNCED BY 
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Vought Electronics (left) and 
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Boeing Builds B-52H Electrical System Mockup 


Portion of complete ac. and dx 


hel 


electrical power distribution system mockups 


ga. at 
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Bocing B-52G and the new B-52H missile bombers are shown in Electrical and Elect 


Design Laboratory at Boeing's Wichita Division facility 
Test system includes complete aircraft d 


of the 120 kwa. svstem for the B-52H 


system including load simulation capabilities 
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TEMPORARY missile servicing tower provides a facility for static test firing of rockets (left). Faired columns house nitrogen bottles. At right 


engines are being readied for a test run. Installation simulates static head pressures of propellants 


TURBOPUMP test towers work on a regenerative cycle. Gas generator test cells (right 


have been mothballed Turbopump tower (left 
which contains an carly model of an Av turbojet engine for driving propellant rotor system, has not been used 
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Blue Streak Motor Records 300 Firings 


By John ‘Tunstall 


London—More than 300 test firings 
of Blue Streak’s RZ 2-Mk. 2 rocket 
motor were successfully made at the 
Spadeadam rocket test and development 

tablishment before cancellation of the 
Blue Streak missile program last April 

These are known to have included a 
number of firings with durations of 

34 min. of the twin rocket installa 
hon At least one run has been made 
in recent w s of considerably longer 
uration to prove the capacity of the 

to meet a space vehicle launch 
requirement 
\t peak penods consumption of 
hgquid oxygen reached 100 tons a day 
the peak capacity of the tonnage oxygen 
roduction plant installed on the site 
ff the cancellation, test fir 
been continuing at a reduced 
between three-five a week, but 
gas generator and other 
been stopped and tests 
p umf are being 
government de 
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ENGINE test tower at Spadeadam is used as a temporary missile servicing facility. 


COOLING pool holds | million gal. Below is engine control blockhouse, remotely located. 





WORKING 
PARTNERS 


ROCKETDYNE AND SOUNDCRAFT INSTRUMENTATION TAPES 


At North American Aviation’s Rocketdyne division, the re- 
cording of rocket engine performance on static stands, calls 
for the use of only the most reliable of instrumentation t ipes 
like Soundcraft. Why? Because Soundcraft Instrumentation 
Tapes combine exact physical and electrical properties so 
necessary to assure absolute reliability of performance—as a 
direct result of being manufactured in the world’s most 
modern tape plant under the most advanced quality control] 


system 


In short, experience has proven that Soundcraft Instrumenta- 
tion Tapes work best in recording of critical rocket testing 
operations. Why not let precision-made, error-free Sound- 
craft Instrumentation Tapes go to work for you? Complete 
literature on request 


peeves SOUNDCRAF T cone. exssso2s- cose asec 
e Los Angeles: 342 N. LaBrea @ Toronto: 700 Weston Rd 





BLUE STREAK rocket motors are shown on assembly line in engine buildup shop. Turbine is apparently an axial flow type and accepts hot 
gas from generator located under exhaust clbow (note engine on stand at left and below). Engine is mounted on conventional gimbal. 
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i component testing 
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grouped around a central block- 
from which the tests are instru- 
motely controlled. On 
the large st flow calibra 
in Europe All this equip- 
ment 
Liquid oxygen from the British 
Co. tonnage air distillation 
installed on the site is delivered 
essels in each of the three 
Gaseous nitrogen from the 
same plant is piped through a ring main 
at 3.500 psi 
Leading rocket engineers at Spade- 
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ward 900-mile orbit 





™ 


Thor-Delia launches payload to- At altitude, satellite is released, inflates to 
100-{t. diameter in two seconds 





signals 


“Project Echo” satellite in orbit, ready to reflect radio 


from NASA transmitters on earth 


New plastic moon lets all our scientists 
share in satellite tests 


Your voice may “echo” around the 
world as a result of this cooperative 
Space Age project... 


“Project Echo,”’ National Aeronau- 
ics and Space Administration’s satel- 
lite launch, comes like a “‘windfall’’ 
research grant to scientists. 

The aluminum-coated plastic 
sphere went into orbit folded inside 
the nose of a Douglas Thor-Delta. 
Researchers have been invited to fur- 
ther their own experiments with the 
aid of radio signals bounced off the 
satellite by NASA transmitters. Data 





on the orbit and signals is being wi 
ly publicized by NASA in the bel 
that “cooperative tests’ can result in 
new civilian space research advances. 
Such satellites may one day be 
used as global relay stations for radio, 
voice and TV signals. While thi . 
tem is not a reality, the booster that 
can put it up already is. Douglas 
Thor has proved itself successful in 
87% of its space firings. This de- 
pendable launcher is another product 
of the imagination, experience and 
skill Douglas has gained in nearly 20 
years of missile development. 


DOUGLAS 


MISSILE AND GPACE SYSTEMGe 
MILITARY AIRCRAFT eC @ JE TLINERS © 
TRANSPORT AIRCRAFT ec AIR COMMAS eo 
GROUND BUPPORT EQUIPMENT © ANT 


SUBMARINE WARNING SYSTEMS 











SINGLE engine development tower was designed to save on heavy instrumentatior 


idam told Aviation Weex that the 
Rolls-Royce detail modifications to th 
Rocketdyne motor have given the Brit- 
ish variant the edge over the $3 engine 
family. “It is no longer a one-way infor 
mation deal,” said a Rolls expert 

One of the principal differences be 
tween the two variants lies in the pro- 
pellant cutoff details which in the case 
of the British engine have to be ex- 
tremely precise as Blue Streak is not 
fitted with vernier rockets. This has 
led to the development of a new ni- 
trogen-opcrated control valve with a re- 
ponse rate of which Rolls-Royce is “ex- 
tremely plea ed.” 

Rolls-Royce also says it has consider- 
ibly impr wed the performance of the 
turbopump unit by the application of 
both design and fabrication details from 

mpany gas turbine and blower 
m No details of the motor 
leased but inspection of 
init indicates gas flow from 
rtical directi 
turbine Gas 
rder of 600C. The 
ystem configuration 
hanged 
nultiplicity of parallel 
making o1 pass 
lit n in adjacent ducts 
the nozzle. 
ellants are injected into the 
n chamber through an ejector 
xvgen is believed to enter 
gh holes at the center of the disk 
and the fuel ejected through narrow 
concentric slots on the disk face. 

Ihe instrumentation on the rocket 
nozzles is gated to cut out any test 
firing if excitations of the nozzle due 
to rough combustion fall below 200 eps. 
Effects of frequencies up to 3 ke. have 
been investigated in the engine test 
piogram 

Work first began on the Spadeadam 


one pad 


AVIATION WEEK, September 19, 1960 











te in Januar 1957, an 
ciently advanced for the first 
Mk. 2 motor about a ve 

Prior to this test, engine 
on a more rudimentary m 
to be designated the RZ | 
out at Westcott rocket 
lishment near Farnborough 


Serial numbers on the 10 1 


tor 


in the motor assembh 
gest that about 120 motors 
built. 


Genie Shelf Life 
To Be Extended 


Los Angeles—Major 
program for the rocket 
™| 


Douglas MB-] Geni 


ict-(cenera 
der a USAT 
Douglas, is targ 
to prov ] 


@ Solid 


-propellant rocket m 
u itially extended shelf 


crease the time span f 


i 
use. 


® Low -temperature operatic 1 


bility exceeding that of a 


lant rocket of c: mpat ib] 

As prime contractor, D 
has proposed to the Air I 
improvement program | 
ulvanced version of the G 
might extend the missile’ 
use four to seven vears 
increased kill potential ag 
incorporating advanced el 
termeasures techniques and 
low-altitude and high sp 
ties. 

The proposal stems from 


funded study and provides for ad 
without major airframe modification, t 
Genie-carrying interceptors. 

Considerably more than 7,000 Geni: 
already have been built and delivered 
to the Air Force by Douglas for usé 
on the Northrop F-89, McDonnell 
F-101B and Convair F-106. There 
a good possibility that Genie may also 
be selected for arming foreign inter- 
ceptor-type aircraft. 

Production of the Genie probably 
will extend through 1961 in accordance 
with present procurement projections. 

: 
Navy Awards Bendix 
>. 
PMR Service Contract 

Navy has awarded Bendix Corp.'s 
Radio Division a $1,600,000 contract 
to operate and maintain electronic 
equipment on Wake, Eniwetok and 
Midway Islands used in missile nos¢ 
cone and satellite recovery and to per- 
form other operational services in the 
Pacific Missile Range 

Bendix personnel will operate th 
Kancohe Communication Center in 
Hawaii, which connects downrange 
stations with range headquarters at 
Pt. Mugu, Calif., and will be on 
board two Navy recovery ships, the 
Dalton Victory and the Haiti Victor, 

The contract covers the extension 
of technical services which the Ben- 
dix Radio Division has been perform- 
ing over the past year. The company 
has established a coordinating office 
in Honolulu. 


Cook Electric Awarded 
ICBM Base Contract 


Intersite communications systems 
for three Titan and Atlas ICBM com- 
plexes will be built by Cook Electri: 
Co.’s Advanced Communications En- 
gineering Division for USAF under a 
$4,765,858 contract awarded by Rom 
Air Materiel Area 

The company will be responsib! 
for all phases of the communications 
systems, such as instrumentation, en- 

ing nstruction, checkout and 


maintenance. 


Grumman Gets Contract 
For Eagle Airframe 


Grumman Aircraft Engineering Corp. 
will produce the Eagle missile airframe, 
propulsion system launcher and modify 
the testbed Douglas A3D (AW Sept 
12, p. 115) under an $8,376,034 sub- 
contract awarded by Bendix Corp.'s 
Systems Division, prime contactor for 
the Eagle missile system. 

Grumman also is developing ground- 
handling equipment for the Eagle long- 
range air-to-air system. 
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CASE HISTORIES 


FS DERE ERR ne ATES 





Special high temperature, 
full complement N/D boll 
bearing, made of cobalt 
base alloy, operates 
successfully at high tem- 
perature with no need for 


lubricant protection! 


Prete 


Photo: Courtesy Stratos Division, Foirchild Engine ond Airplone Corp. 


Nix Soecial Alloy Ball Bearings keep 
Burrertly Valve Modulating at 900° F./ 


CUSTOMER PROBLEM: 

Require highly heat-resistant ball bearings for 
butterfly valve which modulates 900° F. hot air 
blast in turbine air bleed. Despite radial loads 
up to 300 lbs., shaft must turn effortlessly 
through 65°. 


SOLUTION: 

New Departure Sales Engineers, cooperating with 
Stratos, manufacturer of the auxiliary power 
turbine, recommended N /D’s special aircraft ball 
bearing of cast cobalt base alloy for this critical 
application. These bearings were selecied for 
their ability to withstand extremely high tem- 
peratures without deterioration. 


by) 


mI SVS Coe 


CALL & 
proved reliabi/ity you can huild around 


Extensive testing proved that this N/D equipped 
modulating system, currently used on the Lock 
heed Hercules C-130A, military transport, operates 
at required standards of performance and reliabil 
ity ... and without lubrication! In addition, other 
New Departure ball bearings, selected for their 
unsurpassed reliability, are used to support the 
turbine main shaft which operates at 45,000 rpm 


If you're looking for bearings that operate 
efficiently at unusually high temperatures and 
speeds, contact your local N/D Sales Engineer 
For additional information call or write New 
Departure Division, General Motors Corpora- 
tion, Bristol, Connecticut. 


lA 


D : 


fam, FT o...d 2 


ARINGS 





AERONAUTICAL ENGINEERING 


MOCKUP of Chance Vought escape capsule utilizes actual F8U-1 Crusader forward section modified to provide additional space needed for 


emplacement of ejection, stabilization and parachute recovery systems. Pictorial displa front of pilot (right) are being provided in capsule 
to optimize escape and future operational flight requirements. Note sidearm control t right. Throttle is under left hand. 


New Escape System Detaches Nose Section 


By Erwin J. Bulban 


Dallas, -x.—Improved urvival 
haracteristics m addition to bettering 
| tactical « ipabilities 

f an integrated cockpit 


lopment here under 


Acronautics Division 
the philosophy of 
nose section of the 

rgency would make 

val system than 
cat crechon prin- 
that littl iddi- 
required to 

1 construction 
raft to ensure 


n landing 





n initial Navy 
than $1 millon, 
pt mm utilizing in 
tion of an FSU-1] Cru 
modified to contain the 
ind cockpit environ 
Inclusion of the system 
if this class could be done 
ipp! ximatelvy 600 addi- 
ounds, compared with conven : 

( m svstems which, with seat . tf 1 ¥ 
ind pilot's personal equipment, weigh re 
ipproximately 560 Ib., and the newer, STABILITY study of escape capsule is shown in high-speed motion picture of model _in 
high sper d systems going into the next Chance Vought low speed wind tunnel separating at well over Mach 1. System is designed 
generation of per itional combat air to boost capsule some 250 ft. above aircraft for maximum safe separation. 
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Guidance: Key to maximum Pms 


As space technology adv 
sions will become more and 
(probability of mission suc 
ent on precision guidance 

] space 


navigatior 


inertial systen 
In all 





With its 


over five dec 


guidance 
the gyro pment 
inertial 
lautic digital termi! 
icgu 
resistant d ce I he 


inalyses sucl sperry 
, 


dynamic stability into ever 


the future 


SURFACE 





in space 








craft, which weigh some 665 Ib., 
Chance Vought engineers say 

They are aiming at design refine 
ments which they believe would bring 
the entire weight of a fighter escape 
capsule to approximately 2,000 Ib., in 
cluding the aircraft structure in this sec- 
tion 

System is designed to provide 
shirtsleeve” environment for the pilot 
during the entire flight mission, includ 
ing separation from the aircraft in 
emergencies, from maximum opera 
tional altitudes to below sea level, if 
necessary, the latter case taking account 
of crash into the water during carrict 
landing and takeoffs 


Supinating Seat 
One of the kev features in providing 
this environment is a supinating seat 
which adjusts automatically depending 
upon maneuver forces mitiated by the 
pilot. The supimating seat, hinged at a 
ingh point at the seat back and pneu 
matically operated would be tied into 
celerome*er. Range of mov 
urrently considered is from 
normal attitude to complete upin 
ion of 65 deg., with the pilot retaining 
onstant head position relative to his 
panel display. System, designed to nd 
the pilot of the need for wearing con 
ventional pressure-tvpe g-suits, will per 
mit pilot to make much tighter turns 
ind sharper pullouts than now possible 
Acronautics Division project engineers 
How much more g-capability the 
cat provides over g-suits is difficult to 
rtain, since it depends as much on 
idual tolerances—but thev feel the 
ill be considerable 
sion is handled by a belt 
lesigned shaped charges 
the aircraft structure and 
nM h wh 1 clectri ills ctu 
orward cockpit portior 
from the remainder 
The system has 
| by Na ‘ i 
iwht, using 
inchored 10 ft 
val Weapon 


i 


ictu 


Instrumented Tests 
ssible effects that ex; 
ns underwater 
ipant of iT 
nstrumentes 
pite the fa 
hore 5 
vould 
upant 
aration methods ar 
ontrolled and 
the capsule to 
iltitude to und 
aration would be 
lot raising one 
ons of cockpit arm 
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COMPLETED scale model of Vought-Navy escape capsule was supplied to National Aero- 


nautics and Space Administration for trajectory aaalysis. 








SHAPED CHARGE separation syste: eloped at Chance Vought for breaking capsule 


cleanly from remainder of aircraft wn above. Electrical initiation of charges was 


chosen for maximum reliability; syst lesigned fail-safe 








for Aviation Products 
in the West : 
i's PAC 


The West's largest aviation supply and 
maintenance organization, Pacific Air- 
motive Corporation is the authorized 
distributor for leading aircraft parts 


be a ee 


PAC stocks B. F. Goodrich aviation 
products: Tires, wheels, brakes, fuel 
and oil hose, tubing, strip seal, de 
icers, rivnuts, and others 


Insist on B. F. Goodrich products. 


Ber. dix Divisions: “ , : 
+ 2 ll Aton 
Eclipse-Pioneer ~ Friez - . . . 
Montrese = Pacific + Wings Assembled for First Boeing B-52H 
Poe assy Pagan Wing assembly for the first Bocing B-52H missile bomber nears completion at the com 
pany’s Wichita, Kan., Division plant. The 185-ft. wing will carry both fuel and Strategic 


; Air Command's new Skybolt air-launched ballistic missiles 


These and many other outstanding 

companies, through PAC, offer complete t haped charges then 
units, with thejr replacement parts. é ’ 

Full stocks always available at PAC, its 

branches and associate distributors. 


Aiso, sale, overhaul and complete serv- 
ice for aircraft, engines, accessories. 


Contact your nearest PAC branch. 


PACIFIC AIRMOTIVE Capsule Separation | Hy n : ys n ; Sravagys 
| Boosting the capsule posit: ron en kins deployment of the drag 


CORPORATION the eparated remainder of the aircratt brarte lucing time t leploy main 
lb.-thrust ut In event of pilot being 


would be done bv two 15.000 


iutomatic. dead-man 


ne enktd rocket motors. with aczzh neal ( n 
Burbank orn | OCA OLUT “wi ! ' VY ! tt 
BRANCHES 45-deg. downward \ Naval Ordnat vitch ) mechanism is emp! ved 


BURBANK 3411 Tulare Ave. Pest Station hit employ this in combat sit 
OAKLAND iat’! | would emplo 1 single wagonwh tem 1s activated, but con- 


SEATTLE a + , 
HONOLULU int'l spoke grain of -In. diameter a I ctained bi pilot hand pressure 


PAC MEANS QUALITY IN AVIATION | 28-in. length. Over-all length of 1 ide-arm controller. Should he 
PRODUCTS — SERVICES — FACILITIES motors would be 3 ter 5m release his pressure, the separation and 


ind w ight 100 |b 


para¢ hute would 


study. this rocket 


S in., dian 
quen tarts in thre 


ilthough he can halt initiation at 





Please see B. F. Goodrich Adv. on pages 128-129 
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any time within this period by again 
squeezing the controller 

Survival in event of a crash into water 
during carrier landing or takeoff would 
be provided by a water-sensitive switch 
which activates the separation system 

Final phases of the company’s initial 
development contract entail firing of 
three-foot models of the integrated cap- 
sule at subsonic and supersonic speeds 
at National Acronautics and Space Ad 
ministration’s Wallops Island, Va., sta- 
tion later this vear. Models will be 
rocket-propelled and tclemetering equip- 
ment will provide data on stability and 
acceleration forces on the models 

Proposed program for follow-up de 
velopment includes 
@ Detailed engineering of the capsule, 
ilso a pilot environmental test series, 
which would be handled at Navy facili 
tics. A life-support system to provide 
necessary oxygen concentration and 
cockpit pressurization, obviating need 
for personal oxygen mask or pressure 
suit would he manufac tured ind cy lu 
ited in the low-pressure hamber at 
Naw Air Crew | quipment Laborator 
Philadc Ip! iia, Pa 
e Pilot restraint systems would be tested 
it the vertical and horizontal accelera 
tion facilities at ACEL. The supinating 
cat would be tested at the Aeronautical 
Medical Acceleration Laborator John 
ile, Pa 
® Rocket sled tests would be made to 
tudy separations of the capsule from 
the afterbody. flight stabilization and 
the parachute recover stems to simu 
late speeds from takeo A to supersonic 
@ Final phase of the program \ would en 
tail thre tual full-scale in-flight scpa 
rations from an FSU aircraft, two of 
vhich would utilize drone Crusader 


pilots and a final test 


fitted ‘ th dumm | 


wing |i r nib ¢ 


PRODUCTION BRIEFING 





F-48, a columbium (niobium) alloy, 
mec of the newer materials being 
lded ind ma h ined by Ling TFemco 
romics, In Dall las, as part of its 
in the USAF Refractory Metals 
Structural Development Program. Basic 
wram involves fabrication and _ test 
if structural components such a 
vlinders, and their testing 
ilated re-entry environment 
iffers promise because of 
tain usable structural 
> SOOT | 
bv Ling 
| Fanstecl $2 
um-ba illo ontaiming 
ind zirconium, which was formed 
ind fusion-welded into assemblies 


Quality increase, weight reduction 
ind uniformity of production parts have 
been dividend ot Acrojct-General 
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magnetic 
controls 
company 


has made 


6147 
GYRO 
TEMPERATURE 
CONTROLS & 


iz ’ 
for these fl 


missiles a i | 
J 
i 


| 
REGULUS f 4B I | 


«i> 


Missile manufacturers demand light, aceurate, reliable 
gyro temperature controls—delivered on time. Mag- 
netic Controls Company pioneered this field in 1952. 
Since then we have reduced the weight and size of these 
controls by 90% while increasing accuracy and reliabil- 
ity. This is why so many missile makers rely on Mag- 
netic Controls Company. For experienced advice and 


ory detailed facts on specific applications, phone or write: 


MAGNETIC CONTROLS COMPANY 


qn\ CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. e@ WE. 9-4691 
Cc ial 


% Heat Control Syste tatic Inverters @ Voltage Monitoring Systems 
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\ B.EGoodrich, 


Ready for duty 
on your 
space-age team 


Since making the first high altitude suit in 1934, B. F. Goodrich has been 
engineering ahead for space. Today, we offer capabilities in plastic laminates, 


solid fuels, rocket motor cases. nozzles...and a host of special 


products involving rubber, chemicals, metals, and synthetic materials. 


Check this broad source of experience for assistance on your space projects. 
B. F.Goodrich Aviation Products, a division of The B. F.Goodrich Company, 
Dept. AW’-9D, Akron, Ohio. 


Mock-up of Project Mercury capsule, built by McDonnell n Big Joe™ test launching, full 
Aircraft Corporation for the manned orbital flight program of sodel of Mercury space capsul 


the National Aeronautics and Space Adm tration sted 100 miles high 


rce Atlas missile. Capsule was protected 
y a B. F. Goodrich laminated glas 
1 resin heat shield fabricated 1 


ontract to General Electrs 


SUITING UP THE ASTRONAUTS Phe pressure suits to be worn by the Astronauts are 


now being fitted by B.F.Goodrich. This suit must maintain enough pressure to keep a man’s blood 


from boiling, must provide air to breathe, must protect against searing heat. In the bargain, this pres- 


sure suit is light weight and flexible enough to allow free movement 





HIGH ENERGY SOLID PROPELLANTS his static test sta e of 56 specialized facilities at the B. F. Goodrich 


solid propellant plant...currently processing and loading solid fueled motors of the LOKI, RTV and ASP types. BFG pioneered the 


development of the major polymeric binder-fuels now being used in the mo unced missiles. 


ais ie pee 
Ds Baa: ey: 
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ay, . . Le 
Ye 
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RVX-2 Re-entry Recovery Vehicle, the Satellite Aeromedical Re-entry Mark-3, a ivanced operational-type 
largest ablation-type re-entry vehicle to Recovery Vehicle for USAF Discoverer re-entry v rthe Air Forte Atlas. 
travel full ICBM-rangeand be recovered Program. 


B.EGoodrich aviation products 














Morse engineers look to space 
»e2s from a down-to-earth viewpoint! 


chain drives, gear reducers, couplings, and clutches in more 
major fields than you could count on the fingers of both hands 


Sky is never the limit with the research and development 
staff working with the broad facilities at Morse 


Morse has grown up with the automotive industry. Its 
specialists have worked with designers and engineers in 
developing and perfecting the products of their imagination 


For more than 60 years, Morse has specialized in the science 
of kinematics. Perhaps its best known products are basi 


World’s largest manufacturer of precision 
g Pp 


Morse engineers, supported by Borg-Warner’s ultra-modern 
research laboratory, can now offer a better way of giving 
your ideas a boost, and provide down-to-earth solutions to 
your problems in the race for space. Consult: Morse Chain 
Company, Dept.37-9 a Borg-Warner Industry, Ithaca, N.Y 
In Canada: Morse Chain of Canada, Ltd., Simcoe, Ontario 


parts 


A BORG-WARNER INDUSTRY 





Corp.’s switch to numerical control for 
fabrication of Polaris first- and second- 
stage hardware. Ability to maintain 
wall thickness to plus or minus two 
thousandths saved eight to 10 Ib. per 
part, the company said, and fabrication 
time was cut by two-thirds. Cumula 
tive errors caused by either template or 
model checking techniques were elimi 
nated by Aecrojet’s switch. Production 
lead time was reduced and design 
changes could be fed in more rapidly 
with numerical control. Looking to the 
future, Acrojet says that costs are com- 
petitive with former low-cost produc- 
tion techniques; that numerical control 
will be used on other Polaris manufac- 
turing processes, and that parts from 
several vendors using numerical con- 
trol should be identical. 


Stratos Division of Fairchild Engine 
ind Airplane Corp., Bay Shore, L. 1., 
N. Y., has received a $280,675 contract 
for units to supply cool air to ready 
tatus aircraft on the flight deck of the 
USS Enterprise, nuclear-powered | air- 
raft carrier. Units will deliver 50 Ib 
per minute of cooled air at a discharge 
temperature variable from 35F to 701 
Integral water separator is part of the 
unit. Design life is 10,000 hr. between 
overhauls and 2,000 hr. without oil 
hange 

Twin Coach Company engineers ar 

idving aircraft and missile applica 

hnique for forming 

now being used to 

ons. Company 

using coil stock, 

orming dies which 

» corrugated shapes 

ynventional ma- 

ft applications in 

n. width. Wider 

larger machine 

mpan ‘ et-up time is short, 
labor r loading and operating 
mal n | v" 18) » 1,006- 

life ent 1 ! ing made 

m 0.002 fo 

lerances of plus or 


} 


indth 


Svlvania Electric Products’ Waltham 
| tories has a $2.4 million con- 
lopment, fabrication and 
60-ft. ground an- 
U.S. Army Signal 
the Advanced Ri 
Agenci ADVENT 
mmunicafion program 
ADVENT embraces research 
» a world-wide communica- 
ll operate through 
satellites 
2,000 mi. above 
ime direction and 
is the earth’s rota- 
woud ippear to hover 
round point. 
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Without 
Stabilized 
Platform 
in use 


With 
Stabirized 
Platform 
in use 


STABILITY 


When your problem requires a precision stabilized platform 
for its solution, then Aeroflex Laboratories can provide a 
gyro, slave, orinertially stabilized system of proven verticality 
and reliability, conforming to MIL-I-6181 and MIL-E-5272. 
For additional information on Stabilized Platforms for 
photographic, IR, radar or other unique applications requir- 
ing the stabilization of large devices, address inquiries to 
Dept. SP-3. 
THE AEROFLEX CORPORATION 


_AEROFLEX LABORATORIES 


VISION 
\ 34-06 SKILLMAN AVENUE e LONG ISLAND CITY 1, N.Y. 


/ 








LIQUIDOMETER 
instrumentation capability 


. offers the dependability of long experience in both electronic and electromechanical 


instrument control systems, plus the versatility of original design 
lf you are concerned with space vehicles, aircraft, ground support units, 
or test facilities—you are invited to investigate Liquidometer 


A new booklet outlining our capabilities is available on request 


THE LIQUIDOMETER corp 
DEPT T, LONG ISLAND CITY 1, NEW YOR> 
of proven qualil 


2 
o 
2 


Sime 1920 





Boulton Paul Aircraft’s concept of a VTOT 


Boulton Paul Unveils 
VTOL Configuration 


Model on display at 21st Society of British 
\ircraft Constructors exhibit at Farnbor 
ough shows VTOL transport configuration 
woposed by Boulton Paul Aircraft, Ltd 
Designated the P.146. the study envisions 
c of a total of 1S ducted fan engines 
housed in four pods for vertical lift plus 
three turbojets—one in the tail, the other 
two podded around it—for forward flight 
ifter transition. Two pods each containing 
five small ducted fan engines, ate swung 
from stubbed pylons jutting from cither side 
f the nose. Remaining two pylons, each 
with four ducted fans, are located on tips 
of the swept wings. Boulton Paul Farn 
borough display also included VTOL wind 
tunnel model (right) with a single lift fan 
engine buried in its fuselage section and two 
turbojet engines beneath the wings for for 
vard flight 


transport 


the 


P.146 


Ss show n 


at I 


ugh in model form. 











THE COMMANDER'S ELECTRONIC ASSISTANI 





ARTOC...the Army Tactical Operations Center 
..-mobile electronic command post geared to 


the stepped-up pace of tomorrow’s battleground. 





ARTOC...a synthesis of the newest techniques 
in communications, electronics and data processing 


... gives the field commander a comprehensive, 


up-to-the-minute visual display of the battle situation 


..- helps him make the right decision at the right time. 





ARTOC...is being developed 
by Aeronutronic Division 
of Ford Motor Company for 


the U.S. Army Signal Corps. It 


is one of many Aeronutronic 
programs aimed at simpli- 
fying military and industrial 
problems through the use 
of an advanced computer and data processing 
technology. These programs—and many 
others related to advanced weapon and space 
systems—are underway at Aeronutronic’s 
Engineering and Research Center in Newport 
Beach, California. They demonstrate Ford Motor 
Company’s rapidly-growing capability in 
meeting the needs of science and 
defense in the changing world. 


A booklet describing Aeronutronic’s 
accomplishments and capabilities is available 


to you on request. 


AERONUTRONIC 
AERONUTRONIC DIVISION Sord holo Company, DEFENSE PRODUCTS GROUP 


Ford Road, Newport Beach, California 


WEAPON AND SPACE SYSTEMS e¢ COMPUTERS AND DATA PROCESSING SYSTEMS 
MISSILE RANGE SYSTEMS AND INSTRUMENTATION + ADVANCED ELECTRONICS 


Career opportunities gre open for engineers and scientists 


WHAT'S NEW 
Reports Available 


The following reports were spon 

| by the Office of Technical Serv- 

United States Department of 
merce, Washington 25, D. ¢ 

Materials Research in the Navy—Off 
f Naval Research. March, 1959. \ 
56 pp PB 161470) Vol 
78 pp PB 16147] 





Radiation Chemistry and Related Phe- 
yomena—Ist Lt. G. G Wepfer, USAI 
thers, Wnght Air Development 
Materials Laboratory. Parts | 
III. November, 1959. $2.2 
PB 161414) 


Investigation of Liquid Nitric Oxide as 
Rocket Oxidizer—L. E. Bollinger 
Ohio State University R 
foundation. May, 1959. $.75 
PB 161300) 


\ppendix to Civil Aeronautics Manual 
204 pp. Order from: Supe 
f Docum nt Govern 
Office, Washington 25, D. ¢ 


Publications Received: 
ictionary of Automatic Control— 


t J. Bibbero—Reinhold Publis 


ization of Free Radicals at Low 
iperatures—U. S. Dept n 
\ 


National Bureau . 

ton 25. D. ¢ $1.50: 

f a three-vear program 
earch initiated at the 


. 
nd terminated on 


Introduction to the Theorv of Air- 
ft Structures—D. Williams—St. Mar- 
Inc., 175 Fifth Avenue 

N.Y >. 0 Sp 


Wings of Faith—Viol 
kenes—Random House, ; 
Avenue, New York 22, N. Y. 
++ pp The story of the first 

fiv down the eastern 
America and back to the U. S. 


tern coast in a single engine 


‘ 


co Tape Recording—]ulian Bernstein 
Rider Publisher, Inc., 116 W 
N. Y., N. Y¥.—$8.95; 272 


' 
imecnta 





..- helps him make the right decision at the right time. 


TODAY... 


eS 


r "makes first missile-to-mis- 
psile kill 


=~ Raytheon HAWK, designed for defense 
‘ pegainst low flying aircraft, achieved the 

frst known kiii of one missile by another 
= onsjan. 29, 1960 at White Sands, New 
Mexico. Most recently, HAWK achieved an 
Other sensational first by blasting out of 
the sky a much smaller supersonic missile 


vag 


The proved achievements of this HAWK 
weapons system for defense demonstrate 
Raytheon’s complete systems capability 











TOMORROW... 


ae p oe 


‘Advanced aerospace defense sys- 
' tems from Raytheon 


The skills evolved in developing existing 
air defense programs are now being ap 
plied by Raytheon to the solution of the 
free wor yerospace defense problems 


Researct 1 study programs have pro 
duced a broad range of advanced defense 
systen epts. As with HAWK, Ray 
theon is applying its proved systems cap- 
ability to these programs 


MISSILE 
SYSTEMS 
D/V/ISION 


Wa/tham, Massachusetts 





leiden. te 





bi sheen eg Sa 
esr 


\ir and ground crews of 6] Squadron of Royal Air Force’s Bomber Command demonstrated a scramble of four Avro Vulcan B. Mk. 2 
bombers on the second day of Farnborough. Scrambles of Britain ther two V-bomber tvpes—the Handlev Page Vict 


ihant—were c other davs As scramble begins in rain ibove xircraft have been flown to a simulated 


receiving intelligence orts of an impending attack he aircrews are at their stations inside the planes. 


When the scramble order is received, a ground starter system ignites all four Vulcan Bristol Siddeley Olympus 201 engines simultane 
ously, and, within 30 sé the lead raft beginning its takeoff roll as the second plane mo ito position. Last two aircraft swin 


into position below ind 





. 


With afterburners lit, Vulcan leaves runway and begins an almost vertical ascent Afterburners still on, Olympus engines send 


out black smoke trails (right) as Vulcan continues almost vertical climb to a 


RAF Crews Scramble Four Vulcans at Farnborough 


Delta-wing Vulcan, its speed brakes extended, makes high-angle-of- attack touch to Farmmborough’s rain swept runway. 








Airborne special temper- 
ature control system for 
Grumman W2F.1 aircraft 
consists of two thermis- 
tor probes, 5-circuit con- 
trol box, and linear servo 
actuator. Total weight: 
5ib. To enhance re 
liability, fail-safe 
feature locks out 
system in event of 
power failure, permitting 
manual control from 
cockpit. 

















TO COCKPIT 
SWITCH ANO 
"5 Vv. 400~ 
POWER SUPPLY 


Airborne special control system 
holds engine oil temperature to +3° F 


The Grumman W2F-1 airborne- 
early-warning aircraft, because it 
is Operational over a wide range 
of environments and _ altitudes, 
imposes a severe problem in con- 
trol of engine lube oil temperature 
For efficient engine operation, oil 
temperature must be maintained 
within +3°F at the air/oil heat 
exchanger. This, in spite of the 
considerable (10-100 sec.) time 
lag in the exchanger and in spite 
of the non-linear characteristics of 
the heat exchanger with ram air 
valve position 


To solve these problems, Airborne 
developed an_ electromechanical 
system utilizing two thermistor 
probes. An “anticipator” probe at 
the exchanger inlet senses tem- 
perature variations in oi] coming 


from the engine, initiating a com- 
mand to the actuator to correct 
the ram air valve setting. A 
“sensor” probe at the exchanger 
outlet monitors steady state tem- 
perature, Comparing it with a spe- 
cific temperature reference in the 
control box. Deviations from 
predetermined limits result in fur- 
ther correction by the actuator 

If you have electromechanical sys- 
tems requirements — for aircraft, 
missiles or ground support equip 
ment — we will be happy to make 
a proposal. Often we can meet 
requirements with an Airborne 
standard or modular system. If 
not, we are fully qualified to 
develop custom designs, as in this 
instance. New Catalog GC-60 
gives further information. Contact 
any of our offices. 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY « 


Offices in Los Angeles and Dallas 


NASA Contracts 


The National Acronautics and Space 
Administration awarded the following 
contracts, totaling more than $134 
million, during the period Jan. 1, 
1960, through June 30, 1960. The 
figures shown represent the estimated 
total cost of the contract 


NASA HEADQUARTERS Washington, 
c 


I) 
Regents of the University of Michigan 
Arbor, Mich $50,000 


measurement of atr aphert pressure 


Research on 


the region between the earth and moor 
University of Chieage (|) igo, Hl 
525 Evaluation of telemetry re 
ved from Explorer VI 
Chance Vought Alreraft, 
Te $29,791 nvestigatior 
es of the twin Gyro Rea 
Stanford Research Institute MV 
lif : 030 in celeat! me 
¢ 


and application of nonlinear differ- 


Research 
‘ juations 
Regents of the University of Michigan 
nr Arbor Mic) e117 is ndir 
ket studies of the nosy e ir abo 
with the Ba ’ woh Lahore 
Regents of the University of Michigan 
nt Mich. —$270,000-—Research 
ait idle rad at ’ ¥ 
Stanford University 
600 Investigatior 
} radio propogatior 
data 
Massachusetts Inetitute of Technology 
nbridge Mass $75,000—Research pre 
ratory to a short term measurement of 
ate ‘ wray tat na ; 
Thempson Kamo Wooldridge, tne Kamo 
Wooldridge Div. ! s Angeles, Calif $47 
$14-—-Management ind = Progran Control 
Southwest Research Inatitate Sar An 
r Tex 84° 08 Researct t 
hing In tanks 
' 


Grumman Aireraft Engineering Corp 
Rethpage, Long Island, N. Y $28, 897-—Re 
eare) n impr ed part har net 

Southwest Kesearch Institute San 

” Research t i 

1 we err ne rate of : i at 

ar n er wed 
University of New Hampshire [> 
H $21.28 Deve natruct 

Lgnetometer natr 

7 satellit 

Oklahoma State University of Agriculture 
and Applied Science St water kla 
$48,175 Designing, bullding and calibrat 
. ' ‘ 


gw the netr enta ’ r tw rocket 


Corporation Washing 


Arine Kesearch 
r 7) . tudy 


$144,214 
Project wturr 
Maseachuertts Inetitute of Technology 
Lexington, Ma $150,000—Research pr 
it r ‘ i rtr nate te 
space-probe communication 
University Chicago C€? as Tl 
Research and Development 
\ r nnect wit! lunar 
er program 
University of Rochester, River Campus 
Station Rochester, N 4 $46,800 
building and testing of a gamma r 
for S16 satellite for the 
of lar flares 
Prineeton Unlversity Princeton 
$138,000—-Research on nonlinear 
f mbustion instability in liquid propel- 
lant rocket motors 
United Research, Inc. Washington, D. C 
$39.703—-Exploratory research program 
1 the relationships of professional groups 
to formation of government policy regard- 
ing the national civillan space exploration 
program 
Atkins & Merrill, Inc. Arlington, Va.— 
$25,128—-Full scale models of Tiros I 


aspects 
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itellite a well as exhibit backgrounds 
Holt, Beranck and Newman, tne. Cam 
ridge Mass $46,620—-An experimenta 
‘study and development of analysia tech 
niques for determining hurnan operat 
dynamic characteristics for application ir 
development of space vehicle manual ' 
rol systems 
Massachusetts Institute of Technology 
ambridge Mass 5, 830—Development 
ind manufacture of seven gamma ray in 
trument packages including three for 
hermal and flight tests, two for balloor 
tes and two for satellite flights 
GODDARD SPACE FLIGHT CENTER, 
reenbelt, Mad 
Nerojet-General Corp Azusa Calif 
so07 734 Acrobes sounding rockets and 
“sociated components 
Aerolah Development Co., Ine. Pasadena 
alif $297,600-—-Argo D-§ sound rockets 
Nirberne Instruments Labs, Division of 
( atler-Hammer Ine Deer Park Long 
Inland N Y $269,808 Airborne ground 
b t ¢ ment for tonosphere sounder 
aterm f r nit fi satel ites 
University of Alaska, Geophysical tn- 
titate College, Alaska —$195,000— Fetab 
ha Minitrack «tation at Fairbanks 
All Preducts Co. Mineral Wella, Tex 
606 Antenna ind spare parts for 
: and U ineta , rat n pr 
American Meteorological Society Mo 
fans.-$50,000—-Abstracting and pul 
‘ n apace aclences 
impex Data Products Company 
t $12 Oo FR-¢ mag 
ith rm 
Ampex Data VProduct« Company 
gtor Dn ¢ $96.57 Magnet t 
’ le re 
Centrol Data Ceorperation Minnea 
Mine $118.1 Dat pr 
tape 
Cook Eleetric Company Cook Kesearch 
lLaboratery Division Morton Grove ! 
‘ . 
tation system 
ket progran 
Data tnstruments Division, Telecomnrut- 
ing Corporation North Hollywood, Calif 
‘ ‘ avVeter for t ry 
lat luectior ter 


Blectro-Mechanical Research, Ine 
r rT ‘ asso Telemetr 

a Washinetor a G 

Blectro-Mechantcal Hesearch, Ine 
- om A ea? uie Dicital de«« 


la ries for ume 
Fleetronic Engineering Company of Call 
fernia Santa Ar Calif $62.451 Trar 


‘ 


nputer rmat control buffer 


Figin Micronies j 
fatrix head t wht 
Erie City tren Works Fri 


7 erator pumy nd heater 
Allied Chemi- 


freneral Chemical Division 
\ ad 


eal Carn. Ne Yor} nm. © : 
rine f ‘ KY propellant r kets 

freneral Eleetric Company Missile & 

Space Vehicle Dept Philadelphia i 


af y Y proces ? 


Cieophys«ice Corporation ef America 

Mass £i7 68 Instrumentat 
natior f m sition of pre 
freonphvalce Corporation of America 
' Maas $149 Study f her 
ated with eart? 

net 

Cieophysice Corporation of America 

' . $255,.400—Study winds 
ind expansion of 
(rand Central Recket Co. Redland 
: ” Feaatbility study of a rt 


waASses 


rocket 
Heron Todd Steel Construction Company 
Ine Arlingtor Va $84,490 Constr 
prefabricated wing, Bidg. 4 at Green! 
Wa 
Hewlett Packard Company [fa 
‘alif $29.102 tlectronk counter 
1 digital recorder 
Isomet Corporation Tatisades Park N 
$34492—Carboxy, methoxy and electro 


' 

syetems for use in manned spa flight 

gram 

Kennedy (D. 8.) Co. Cohasset, Mass 
06 Automatic aiming telemetry an 

nna and pedestal for tracking satellites 
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New Airborne 
HM420 Type is 
operational to GOO°F 


Newest in Airborne’s line 
motors, the HM420 Typ 
signed for an ambient t 
range of —6S5° to +600 
nally developed for the 
nentry of a Mach 3 air 
now offered to the electro: 
try in general — both for 
ticular characteristics 
indication of Airborne 
in the high-temperature | 
In basic design the HM4 
ilar to motors built to 
maximum temperatul 
250°F. In materials of cor 
it is radically different 
copper wire windings, for 
oxidize and deterior 
400°F,: and standard w 
tion coatings have neglig 
at 600°F. Thus nickel-cl 
wire is used, insulated 
impregnated with a special 
oped high - temperature 
Analogous problems ha 
solved in the case of 
material, stator plating, 
etc to assure utmost 
at elevated operating ten 
Whatever your needs | 
motors — a-c or d-c 
offers capabilities to mec 


variety of design req 


Engineered E-qu 





ime?) 


8 


Tota, OuTPuT POowER 


2000 4000 $000 8000 1G000 @p00 
wOTOR SPEED (RPM) 


General Engineering Data — Airborne 
HM420 Type High-Temperature Motor 


Rated Voltage and Frequency: 115/200 
olt, 3 phase, 400 cycle induction motor 
Life: 20 hr. minimum @ +600°F, pius 
380 hr. @ +100°F 
Altitude: Sea level to 125,000 ft 
Envelope: 2 in. diameter, 4 in. long 
Heat Shock: 150 F/min 
Rated Speed: 12,000 rpm 
Rated Hp. .050 
Duty Cycle: 1 min. on, 10 min. off 
Weight: 1.75 |b. max 


particularly where weight and bulk 
are critical factors. Write or phone 
any of our otfices. New Product 
Bulletin PS-8A is available on 
request. 


yment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY => 


Offices in Los Angeles and Dallas 
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Some Properties of “K’ Monel alloy Temperatures 
Yield Elon Reduc 
np. | Strength 4 ation tion 
0.2% | in in 
Offset 2in. | Area 
psi % 





Coid-drawn, age-hardened | Room* 120,000 | 160,000 20.0 35.0 
Coid-drawn, age-hardened 110 134,600 | 171,550 17.3 41.1 
Coid-drawn, age-hardened | 300 | 160,200 | 202,000 27.0 


4 _ Ee 








minal vaive 


Gets tougher and stronger 
as temperatures go down 


“K”" Monel alloy also resists 
oxidation and corrosive attack 


In “K” Monel* age-hardenable nickel-copper alloy, the missile 
designer has a highly useful material for combined strength, 
ductility and corrosion resistance at extreme low temperatures... 


This heat treatable alloy starts with high strength and ductility 
and improves as temperatures drop to —300 F. Consequently 
“K” Monel components, whether made by forging, welding, or 
from common mill forms like tubing, perform as well or better 
at —300°F than at room temperature 

You can add other outstanding properties to the list, too. For 
instance, “K” Monel alloy has excellent resistance to oxidizers 
and many types of corrosives 

This same alloy, unlike many non-ferrous materials, also has 
high heat resistance ... good strength and ductility and excellent 
corrosion resistance well into the 1000°-1200 F range. 


Other excellent low . . . and high . . . temperature alloys 


Other Huntington Alloy Products, such as Monel* nickel-copper 
and Inconel* nickel-chromium alloys for example . . . provide 
excellent combinations of strength, ductility and toughness at 
low temperature. 

Huntington Alloy Products Division also provides a number 
of new alloys specially developed for extremely high tempera- 
tures ... Inconel “713C”,* a nickel-chromium cast alloy, Inconel 
“702”,* an aluminum-containing nickel-chromium alloy, and 
Inconel “700”,* an age-hardenable nickel-cobalt-chromium alloy. 
And it’s worth noting that these alloys are high performance 
materials at low temperatures. 

For information on low-temperature properties of these stand- 
ard production alloys, send for “Some Properties of Huntington 
Alloys at Low Temperatures.” Ask about the new high-tempera- 
if that’s where your special interest lies. 


*Inco trademark 


ture alloys, too... 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 


“KR” RAORIEL. 





MANAGEMENT 





Digressions Cloud Real Research Goal 


Digressions from the main goal of i f i ential to him and to the su 
carch were discussed recently by Ira ucl tt inclu is research. It is important, however 
Hl. Abbott, director of advanced re ‘carch process recognize this activitv as educat 
earch programs for the National Aero vi vhich must continue I 
nautics and Space Administration, at ; hear id t ive and 
Princeton University seminar on 
h planning and management 
Abbott's long association 


research cflort and the 


in’ light 


my InN 


frequenth 


Avoiding Digression 
(his particular d 


Gigi 


bine 

I iting 
citrant individuals must n 
ted to accumulatc 


Or su] 


Tra H. Abbott, director of advanced 
search programs for the National A mph ISIS 
pi nautics and Space Administration imutat 
I use the wor spent 19 of his 31 years in gover t rrected mplete discontinuan 
» conl 1 condition of managing acronantical and spa f research would like to quot Prof 
g and to indicate mu search. He joined the old Nat Paul Weiss (in Science Magazine 
the mer possession Of in Advisory Committee for Acronaut t this point 
Ihe nowledg whicl Langley Acronautical Laborat Scientific knowl ge sToOws like an 
sO new i I 1929 after graduation from Massa samic tree, compilation of 
by the research sei | setts Institute of Technology. Abbott llector’ I ts, observations, 
the study of nature i moved to NACA headquarters in | liscoveries, items, are but the nutt 
ing knowledge, and not bi and was named assistant direct nts on which the tree of knowledg 
f education research for aerodynamics in feeds, and not until they have been 
ity that is called r I When NASA was established Oct horoughly absorbed and _ assimilated 
lify as the process of seck 1958. Abbott became assistant direct ave they truly enlarged the bod 
ing new knowledge. For instance, the of research for sesodveenics end fish! knowledge 


| } } 1 
research process includes the acquisition mechanics. He has held his pv: Accordingly, if knowledge grows lik« 





of data or the collection of information position since July, 1959 ganisms, we ought to observe sound 


but such activity does not, in itself lietetics and avoid unhe vy over- 
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Sinclair Refining Company Aviation Sales, GOO Fifth Ave. » New York 20, N.Y. 
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stuffing: the symptoms of glut—redun 
dancy, superdetermination, oversophis- 
tication, and just plain bulk—are already 
noticeable in current research practices 
Part of the syndrome carnes rather un 
dignified names, such as ‘soft money’ o1 
‘projectitis.” But the crucial ailment is 
myopic vision, which fails to recognize 





the true character of knowledge. Once 
out of sight, the body of concepts to 
which data collection should be related 
no longer guides the search for data 
The sense of relevance and selectivits 





becomes atrophic, composition stops at 


sheer ompiling, research becomes 








pointless, and freedom of investigation 
degenerates into license for random 
movements 

Th is a severe indictment, but I 
believe that an informed, impartial jur 
would bring a verdict of guilty to many 
of our so-called research activities 

I do not wish to deplore expenmenta! 





work and the gathering of data which 





provides the foundation for our scien 
tihc process Neither do I wish to de 
grade this activity in any way | xper 





mental work frequently involves the 
highest quality of skills and innovation 


to produce the information that is r 
| 





quired. The experimental work should, 


however, be guided by sound scientifi 





thinking to devise the experiments 


needed to build the theones and under 





tanding that advance knowledge 
I also recognize that the current 

pace of design and development in some 
lemands the accumulation 


Tal 
ybtained to fulfill practi 





ither than to serve a 


for the advancement o 





ich activities are necessary 

frequenth result om 

iter pace than would 
But, the 


























data bec« 
itself that 


f anv kind 


> 
i | 
> ¢——_+——_+— 


i fungus o1 —— 


ae , — ; z - The improved properties and lowe st of Davison commercial 
cited duly deems and on uranium make it the ideal new material for static balance 

m with data accumula and counterweights in aircraft. With a density 68% greater than 

ittitude of mind which can lead, it can be located further f the fulcrum with a resultant 


laboratory in anv scientit 
fe gp : - reduction in overall weight. 
not necessariiv associated 


Ze OF — itus oh d It is easily alloyed, cast, drawn, rolled, swaged, forged, machined or 
| fear, however, tha welded . . . reason enough for its ready acceptance by aircraft designers. 


nerican tendency toward this d 
gression has been encouraged by th Radiation hazards present no unusual! problem and Davison will be happy 
wailability of very larg ; 
labi f very large, costly and com to assist in matters relating to its usage. To learn how Davison commercial 


plex pieces of resear h equipment which 


le fos uranium can be used to advantage in your particular application, 


require teams of specialized peopl 


the " operation This has fre que nth write Dept. D-09 today. espana 0.40 
resulted in orgamizations geared to the 


operation of the equipment rather than w.re. GRACE aco. Ly 


i 
DAVIGON CHEMICAL DIVISION 


to the research problems 
These organizations then tend, in ERWIN, TENNESSEE 
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of the scientifx 
producing reams 
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iltogether in 
irodvnami 


nce ck d 


determine 
result wer 
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THE CREATIVE CAPACITY OF MAN IS EQUAL TO THE CHALLENGE OF SPACE. This is 
the supreme equation of our time. Scientists and engineers at Martin-Denver are among those who 
have made significant contributions toward proving it. You may be aware of their advances in the 
physical and bio-sciences, in space vehicles and systems. If you would like to join them, write: N. M. 
Pagan, Director of Technical and Scientific Staffing, Martin-Denver, P.O. Box 1791, Denver, Colorado. 
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Just name your lightweight locknut requirement... 


SPS offers a Nutt-Shel type 
for almost every application need 





FIXED ANCHOR 
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- ax 





FLOATING ANCHOR 
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HEX FLOATING CLINCH 





FLOATING SPACER—— 
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See Specifications—Nutt-Shel 
Lightweight Locknuts 

AIRCRAFT / MISSILE Division 

JENKINTOWN 3, PENNSYLVANIA 


Materials 


y Nuts: Threaded element ‘ 
AMS ¢ re nm Re ting Steel f 
Threaded elament ner M é 
Performance 
Biaos ° exucend NN ‘ 
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Professional placement report 
for Electronics Engineers 


How the continuous need 
to improve the nation’s 
space surveillance 
capabilities opens 
avenues for new 


engineering careers 


nuous need we are talking about at Gen- 
refers to the fact that future-generation 
satellites and deep space probes will re- 
efined or entirely new detection techniques, 


many that have not yet been conceived. 


example, it is anticipated that for every 
al discipline now utilized in the detection 
at least one more must be found to apply 


the next 10-year period. 


s in mind, General Electric is increasing 
nics engineering staff now working on 
nissile, satellite and deep-spa e-probe 
systems Keeping pace with this expan- 
Company added a new building last year. 


ther will be ready for occupancy in a few 


1es to this trend were obvious in General 
well known “Golfball Study.” published 
go. This study compared the problem of 
letection to that of locating a golfball 200 
using the most advanced techniques 
1954. The problem no longer has such 
thanks to the creative imagination of 
General Electric engineering, scientific. 
cal personnel responsible for designing 
ping the unique surveillance sub-system 
Ballistic Missiles Early Warning System 


BMEWS) which is receiving headline attention 


Find ovt more about these creative and self- 
expressive opportunities now open to qualified 
personnel in one of the most vital technologies 


of the space age. 





GENERAL @@ ELECTRIC 





(+ 


he eee 


RADAR EQUIPMENT SYSTEMS SPECIALISTS capabl 


Immediate openings "rr einen te ae 
for qualified 


electronics ann pecan ieee 


nse and space 


engineers 


evaiuate and 
systems 18 essentia 
FIELD OPERATIONS ENGINEERS for systerns management teams 
to be deployed at mplex radar systems ir if the 
BMEWS type. Syste 

who have the apilit 

checkout, and inte 

in high-po U 

digital d 


is required 


ADDRESS YOUR INQUIRY IN CONFIDENCE TO: 

MR. JOSEPH WOOL, PROFESSIONAL PLACEMENT, DEPT. T-7 
MISSILE DETECTION SYSTEMS SECTION 

HEAVY MILITARY ELECTRONICS DEPARTMENT 

GENERAL ELECTRIC COMPANY 

COURT STREET, SYRACUSE, NEW YORK 


Qualified applicants will be invited to visit us in Syracuse at 


? 
ompany expense. Relocation assistance will be provided 


GENERAL @® ELECTRIC 





individuals or teams who have made ufhicient 

substantial contributions to knowledge work. If 

then settle down comfortably to polish by a scientifica 

their contributions instead of taking on — the proc ntinud 

new problem In the natural 
Onginally, these contributions usuall proc 

need further work to correct minor ult 


it 


errors and remedy obvious defimencies CIC] ngaged 
There comes a time when this work is her organizations 
unrewarding and new tasks should be thus | endorsed bi 
undertaken. It is, however, much casict th ntif community 
to continue the old work on which the g. Even 
team has become an outstanding au nowledg not stop 
thority than to sail forth into unfamiliar 
iters where the risks as well as the 
rtunitics are greater. Unless fore 
iaken such teams will continue to 
milk again and again 
eparator in the hope of 
ng another drop of cream and will 
I iweger and better cparator 


ol 
] ) 


Correcting Meticulosity 


Th rt f meticulosity 


but 


ej, @ 
po-si tion 
MARKETING MANAGER 
GOVERNMENT ( ONTRACTS 


/ / 4 . 
For the electronic anc 


De part nent of a nationa 
ynown corporation. 

T} 8 pos fron, Te porting f 
De partment Director, offer 


; ; 7 } , 
mportun ¥ fora quai 


Mt 
pro ‘essional marke fing 

to create a complete marke 
function in as ubstantial 
government-contract syste) 
Husiness. Located na ple 
New Er gland suburban 
community south of Boston, 
f ? 


Nortonics has a successtu 


record of eng ring and 

] roduc ng pr 81 irigation 
and stab 

, : ’ 
For pe rsona 

submil resume 


requirements to: 


Mr. PAuL J. DORR 

Manage r of Personnel 
Precision Products Department 
100 Morse Street 


to sophi 
Noru ood, Massach usetis 


metimes felt bi ot 

ty produce pra , : 

in ome ( prvi I ! NORTRONICS 
th ee without | | , NORTHROP CORPORATION 
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radar problems? 


Radar is America’s front 
line of defense. And Hoff- 
man has had experience in 
designing and producing 
various types of radar for 
military applications, including the 
APG-30A, APG-57 and SPG-34 fire 
control radar systems and the TPS-21 
and TPS-26 combat surveillance radars. 
Techniques applied to these systems  cirersomecwwen,— touae GySTEMS MANAGEMENT 
range from conventional pulse scanning 
radars to multiple lobe monopulse dop- 
pler systems. This background provides 
Hoffman with the knowledge and capa- 
bility to help solve your radar problems. nATION e.o seavices COUNTERNEAOURED 


Hoffman /c.ecrromies CORPORATION 


Military Products Division 


3740 S. Grand Ave ef A 7, Cait a 





direct challenge to the scientifie proc 
ess that has been developed in the last 
few centuries. Scientific selectivity is 
in danger of becoming old fashioned. 
Then indeed, in the words of Weiss, 
will “freedom degenerate into 
license for random movement.” 

In this area as in no other, research 
management needs wisdom to distin- 
guish between the daring and probing 
mind of the brilliant research scientist 
ind the frequently artistically pleasing 
hut spurious reasoning of the sophist. 
Research management must have the 
courage to oppose this activity reso- 
lutely, to fend off whatever pressures 
mav be encountered from whatever 
quarter, and to reduce to a minimum 


the tvpe of publicity that encourages it 


Fifth Digression 


We come now to the fifth and last 
digression I wish to discuss, that of de- 
‘ign and development activities. This 
iS in many respects the most serious 
one, and the most difficult for manage 
ment to solve 

Let me sav now that I do not believe 
that the large, extensive research activi 
ties so charactcristic of our time are best 
conducted in ivory towers, separated 
and isolated from the practical realities 
of life. Perhaps some smaller endeavors 
do need this climate, just as some ten- 
der plants need the shelter of a green 
house. The vigorous forest, however 
grows outdoors, subject to all the heat, 
cold, and tempests of the natural en 
vironment. The same is true for re- 
search. For the most part science 
flourishes best as an integral part of life 
subject to all the stimulants as well as 
the buffeting, competition, and harass 
ment that this involves 

Neither do I believe that science, in 
luding basic research, needs to be 
heltered from the impact of practical 
needs. Nuclear physics did net suddenly 
become debased and unproductive when 
nuclear power was produced, or when 
some of the tools emploved became 
huge and costh The cxact opposit 
ccurred. Neither has the spur of aero 
nautical needs made fluid mechanics 
inv less interesting to the scientific 
nind. Research needs intimate contact 

| or fertilization with the minds 

in putting research knowledg 
i] Lise 

we have the problem How 
mtact to be achieved 
ting in practic i] ippli ition 
esearch out completel 
its character to a purely 
role that cannot be produ 
new ideas? Research is placed 
h the same position as the pilot 
vhich is traditionally reputed to 
hark, and is alwavs subject to 
destruction by his huge 
must be spry to snatch its 
from the jaws of the shark 
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JetStar Interior for Checking Navaids 
Model of Lockheed JetStar four-engine utility jet, of which five have been ordered by U.S. 


Air Force for worldwide checking of airways and communications facilities (AW June 27 
p. 50), shows avionic layout. At center is Airways and Air Communications Service 
operator's console, with auxiliary stations at his right. Equipment racks are fore and aft 


Aircraft has been designated C-140 


without actually being sw ugh” occurs, the exploitation of 

Many people believe that the r hich requires both research and de- 
activity should be integrated into t lopment activities. Examples in the 
organizations secking to apply 1 st 20 years or so include rockets, 
information. In the physical sci the nuclear bomb, nuclear power, and 
these are the design and deve ir. Each of you can no doubt name 


organizations thers 
p At such times, it frequently becomes 

Research Integration yparent to management that no exist- 
his integration assures clos g organization that can be spared 
nation of resear ind develop ym its current work is really well 
the words of those who do not juipped to exploit the new knowl- 
stand the motivations involved g ind one or more new organiza- 
provides the research scientist t ms are created for the purpose. This 
opportunities ) Carry heir nition of the deficiencies of many 
organizations if carried to it 


tis 


ing ?) S 


it 


through the mplete 
end product ical conclusion would indicate that 
I know of se where th ire also usually not well suited to 
ginate or exploit the more mundane 
knowledge constantly being pro 
| by re search 
mw, let us examine the 


cs and _ historv 


icteristi 


ganization. It is started 

selected staff comp sed of 
irch scientists and exceller 

lopment men 


port 


m produce 
' ] 1. 
immediate 


success and 
oO produce 
' 


which 


hay 
lal 


Ihen the picture begins t 


new item needs obvious mmnpro' 





VMOBSRITY through STICKY MUD -- 
GO% GRADES + over WAI: * 


TRACKS 
MOVE 

WHERE 
NOTHING ELSE 


CAN GO 


Modern concepts of battlefield tactics require a high 
degree of ground mobility for many new weapon sys- 
tems. Whatever the requirement — missile transporter 
launchers — radar or communication equipment — ground 
support equipment — cargo vans — troop transport — all 
can have full mobility with one or more standard 
military vehicles of the new M113 family. 

This family of vehicles in either armored or unarmored 
versions is lightweight to be airborne, amphibious to 
swim water barriers, tough and dependable for contin- 
uous heavy duty. 

Test data is available on request concerning the shock 
loads transmitted to missile systems being carried under 
the most severe cross-country conditions. 

Put your mobility questions to FMC, since 1941 a lead- 
ing designer and builder of military standard vehicles. 


For further information, write, wire, or phone 
Preliminary Design Engineering Dept., FMC 
Ordnance Division, P.O. Box 367, San Jose, 
California. Phone: CY press 4-8124 


Putting Ideas to Work 


pf |) FOOD MACHINERY AND CHEMICAL 
inp CORPORATION 


1105 COLEMAN AVENUE, SAN JOSE, CALIF, 








Illustrated below are the M113 
and five vehicle adaptations of 
this basic tracked vehicle. All of 
the vehicles use the same military 
standard equipment, including 
engines, power train, and suspen- 
sion components; thus reducing 
the military logistic burden and 
R&D costs in weapons systems. 





FMC’s New Liquid Propellant Metering 
System Achieves Accuracy to +0.17% 


Mobile metering and control unit for fueling liquid propellant missiles. 


The crucial reliability of multistage missiles is influenced by the 
accurate measurement and delivery of liquid propellant to the missile 
tanks. For example...a smal! error in fuel weight could adversely 
affect the in-flight performance of the missile, causing possible failure 
of the entire mission. 

Food Machinery and Chemical Corporation’s Ordnance Division 
has recently developed a mobile liquid propellant metering and han- 
dling system which promises to solve many missile fueling problems. 
The advantages offered by this unique new system are many. 


Accurately measures and records the amount of fuel delivered to 
the missile tanks. Original specifications called for a metering 
accuracy of +0.2%. Extensive tests, recorded by precision test 
equipment, show that the system is capable of metering and de- 
livering missile propellants with far superior accuracy—to +0.1%. 


Automatically compensates for factors influencing fueling accuracy. 
The fuel is continuously sampled and the flow corrected for 
variations in temperature and density. In addition, the fuel which 
vaporizes in the missile tanks is returned to the system, condensed, 
measured, and an equivalent amount added by the metering unit. 


Adaptable to many different missile fuels. The system is designed 
to handle such storable liquid propellants as hydrazine, nitrogen 
tetroxide, Dimazine® (UDMH) and nitric acid. 


Economical to manufacture and safe to operate. To reduce devel- 
opment, manufacturing and operating costs, the system makes 
maximum use of standard, interchangeable, and commercially 
available components. The simple and safe design eliminates 
human errors and danger to operating personnel. 


Mobile and compact. All metering, pumping and control equipment 
is mounted on a single, portable trailer. The complete unit may 
be easily transported, rapidly positioned, and provides a single 
station for the monitoring of fueling operations. 


The successful development of this mobile metering and handling 
system by the engineering staff of FMC’s Ordnance Division is 
another achievement made possible by utilizing the unique combina- 
tion of chemical and mechanical engineering talent available at Food 
Machinery and Chemical Corporation. 





Metallurgical Memo from General Electric 


G-E Vacuum-Melted Alloys 
Now Conquer 
Wide-Gap Brazing Barriers 











Wide-gap brazing alloy is applied to turbine nozzle assembly. Vanes are tack-welded in position prior to brazing 





New G-& Wide-Gap Brazing Alloys offer: 


e Improved erosion characteristics 


ance up to .060 in. e Solution to many problems of distortion and 
1 job fabrication stress relieving associated with fabrication 

i : ; by welding 
provided by induction 


Lowe! 











Looking for new methods of fabricating high-temperature metals? 
Nothing can equal G-E vacuum-melted brazing alloy powders for 
critical applications. All provide the ultimate in exacting chemical 
control and extreme cleanliness which air-melted alloys cannot 
match. 

Now this latest G-E brazing “breakthrough” of wide-gap alloys 
extends the use of brazing to a new, wider scope of joining 
applications 

Get all the facts about G-E vacuum-melted brazing alloys as a 
short-cut to lower cost manufacturing methods. Write: Metal- 
lurgical Products Department of General Electric Company, 
11107 E. 8 Mile Blwd., Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


G . N r p A L ) t LE CT Q | C Insert shows vanes completely brazed in spite of gaps. 


Stains around perimeter of brazes are from stopoffs. 
MATERIALS + THERMISTORS «© THYRITE® @© VACUUM-MELTED ALLOYS 


CARBOLOYs CEMENTED CARBIDES « MAN-MADE DIAMONDS *« MAGNETIC 
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ments, and new models are developed 
The organization has become large and 


expensive, and management wants the 
maximum of results for its monev. The 


management is reviewed once or several 
times, and the lines of control are 
tightened. ‘The research becomes more 
closely controlled and directed to more 
definitive ends. Some of the better re- 
search staff drift away. Others see where 
the grass grows greener and become 
definitely identified with design and de- 
velopment. The process may take only 
a very few years or a generation. Even- 
tually the organization becomes a 
somewhat development group 
incapable of producing any startling dis- 
coveries and resistant to accepting or 
exploiting those created elsewhere. We 
then complete the circle by setting up 
another new organization. 

I have pictured these combined re- 
search, design, and development organ- 
span of life some- 


ste ule 


izations as having a 
what similar to a living organism. They 
youth, rapidly 
productive adulthood, 
and drift into middle age dullness 
almost imperceptibly. What is wrong 
with this? It is certainly one wav of life 
and has been used effectively not only 
in this country but throughout the 
western world 
The question is, “Is this process good 
enough?” My brief description of the 
process has overlooked two aspects of 
the problem. The first is the disloca- 
tions resulting from the creation of 
such new organizations. The scientists 
who are recruited for the new groups 
tend to come from the universities and 
the comparatively small number of truc 
organizations which not only produce 
the new knowledge but are the only 
cs of properly trained scientists. 
To the extent that these scientists re- 
turn to their work as the new organiza- 
tion approaches middle age, this is no 


ver-all loss. 


are born in a vigorou 
reach an earl 


Important Loss 

Unfortunately, many never return to 
science but are lured by better pay, 
more immediate and definite recogni- 
tion, and other factors into design and 
development work, sometimes mis- 
labeled research. where they mav be 
cither very capable or very poorly quali- 
fied. These lost 
drain on our training facilities which I 

do not believe we can long endure. 
The second aspect is that these or- 
ganizations usually do not complete 
e by dving, at least not at any 
ie. TI tav with us, liv- 
iit glorious past and 


cientists represent a 


, 
K. 
ii 


inti mn the inertia and problem 1SSO- 

ited with dissolving any organization 
Thev continue to produce new products 
nature and do it 


conservatism 


of almost a routine 
ineficiently and with 
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AiResearch Division of Garrett Corp. ha 


AiResearch Converts Convair 540 for Napier 


ompleted turboprop conversion of first of five 


Convair 540s that D. Napier & Son, Ltd., will deliver to Allegheny Airlines. 


that is a drag on both progress and 


gencral econom\ 
? , | 

The liternative 
eparately organized research 
tion reporting to a high level 
over-all management structure 
Mant 


organ 


company or government 


best industrial research 


report directly to the pre sident 
company or to some other high! 


i 
ernment, the Na 


official. In 
Advisory Com 


was 1 unique 
iwency whose le mission was 


ind which, as an independent 


reported directly to the President. 1 
loundation, tod 


ina mi r posimon. 
Management's Responsibility 


f this 
lepend upon 


organizat 
th 
the research 


res irch 


lopmen 
wav as 
integrated i e developme: 
The trick i remain alert to 
velopment problems and respon 


needs without becoming 


The pro] 
must feel full 


certain that the problems of tox 


" 
sibilits 

} 
morrow, and 10 vears from 
identified, that research is st 
manner and 


timely onduct 


vigor to find solutions that are 
1 
acce ptable. 


It must accept some sp 


ing from development problems 
retaining its right to reject others 
t it considers of less importance or 
able of solution by other known 
thods. It must maintain the closest 
ible contact with development, pro- 
ng consulting services, and, in re- 
1, becoming intimately familiar 
th the obstacles being encountered 
foreseen. It must provide technical 
tidance to the plans for future de- 
pments through the knowledge pro- 
ed by a broads based research pro- 
m, including basic research, without 
ndue restriction by the tentative over- 
plans of general management. 
[he research scientists, themselves, 
ist take the initiative in establishing 
e liaison and understanding with 
levelopment engineers. This initia- 
not, in itself, enough, however. 
their responsiveness and ability to 
lp they must create an atmosphere 
which the development people will 
tively seek their assistance. Such a 
irch organization can maintain its 
luctivity and vigor indefinitely. 


‘Insidious Dangers’ 


I have identified five digressions 
m the main goal of research en- 
rs which, I believe, represent the 
itest dangers to the future of re- 
h in this country. They are in- 
mis dangers, especially because three 
them represent activities that are 
ntial and desirable in themselves 
| which must be undertaken to some 
in all research establishments 
others represent perversions of the 
h process itself. 
The danger lies in mistaking these 
ms for research, in permitting 
n unduly to use the slender re- 
intended for research, and in 
msequent possible disillusionment 
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ditions. In this sense, | should like t 
close by quoting an excerpt from 
letter written by Oliver E. Buckles 
then president of the Bell Telephone 
Laboratories, to the New York Tim 
and published on Aug. 25, 1945: 

the 


of management and the public in 
research process itself 

The solution must d on 
willingness of research scientists them- 
selves to iccept the 
research management 
process is a complicated One sure way to defeat 
developed ifs own management tech- tinic spint 1 to ittempt te | 
niques which differ from the quirv fi ibove Al] 
1 rel dustrial 


usual ones In relying less on 


; 


ind m 


Cussions 


Selecting Managers 


} 
‘ ha re 
t ( { TOUS€ 


British Vigilant Designed for Paratroops 


45 Ib. The British 


container and is guided by hand-held sight. Range can be 
An infantrvman or paratrooper can 
missile after five hours of simulator training and three to five live firings, Vickers say I he 

, 34 


Vickers Vigilant armor-piercing wire-guided missile system weighs 


weapon is launched from its 


about one mile operate the 


varied from close-in to 
British War Office has ordered 200-300 Vigilants for infantry trials (AW Sept. 5, p 
Production version of the Vigilant is expected to cost about $900 a round 





HEAD IN 
THE|CLOUDS 


FEET ON 
THE GROUND 


DOWN-TO-EARTH cost orientation 

it Motorola begins with disciplined 

research applied to creative ideas 

ind, progressively, pervades every 

stage of development, assembly, and 

final production. Ultimately it is 

reflected in lower field maintenance 
ind support costs consistent with the 
lesired level of reliable performance. 
This acute awareness of total cost 

versus initial cost, sharpened by more 

than thirty years of competitive 

experience and commercial success, is 
haracteristic of Motorola’s complete 

military electronics capability 

in terms of systems, equipment, 

and Solid State components. 


suse of its demonstrated capability, 
rola is engaged in many complex and 
ivanced programs. For example: 
tary Communication Systems & Equipment 
ata Transmission, Processing & Display Programs 
ystems, Electronics & Instrumentation 
Warfare & Countermeasures Programs 
marine Warfare Systems & Equipment 
ed Research & Development in Microelectronics 
ed Radar & Sensor Developments 
tate Developments in Materials & Devices 
gation Systems & Equipment 
ance Systems 
fore detailed information is available 
n a comprehensive brochure. 


Experienced scientific personnel seeking 
pportunities to advance in these 
elds are invited to contact the Motorola 
fice in the location of their choice. 


CHICAGO 51 ILLINOIS 
1450 NORTH CICERO AVENUE 


SCOTTSDALE, ARIZONA 


Military Electronics Division 9201 EAST MCDOWELL ROAD 


RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 
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How Titanium opens the door to 





High-Volume Markets 


for Precision Parts... 


THE KEY: ease of machining coupied with light weight and performance! 


More and more component parts manufacturers are discovering that titanium clears the 
way to new profit sources. By substituting titanium for heavier materials, their components 
are performing better . . . are lighter in weight. more compact and stronger, better able to 
withstand corrosion, to resist deflection and dimensional loss at high temperatures. 

And best of all they are finding that they are able to machine titanium parts in volume 


. . to great precision .. . with the same equipment and with short lead times. In other 


words. production at a profit! 


EASE OF MACHINING . . . THE KEY: Fabricators who have worked 
with titanium have found that it will machine in general as 
well as the stainless steels, with little modification in 
equipment. 
Titanium doesn’t work harden as fast as the austenitic 
stainless steels, copper and alpha brasses. It has a low ® 
coefficient of friction, requires low shearing forces and is TIMET 
free from notch sensitivity. As a result low microinch RMS 
finishes can be obtained. The necessary techniques low 
cutting speeds, high feed rates, copious coolant, sharp tools, 
rigid equipment, high speed tools — are described in detail 
in TMCA’s technical brochure “Titanium Machining Tech- 
niques.” Write for your copy. TITANIUM METALS 
For technical information on titanium or for referral to CORPORATION OF AMERICA 
competent fabricators of titanium components, call on the 
Technical Service Department of Titanium Metals Corpora- 233 Broadway, New York 7,N. Y. 
tion of America, or the TMCA sales office in the city SALES OFFICES: NEW YORK 


nearest you. CLEVELAND * CHICAGO « DALLAS « LOS ANGELES 





The all-titanium 6103 electrohydraulic servo valve made 
by Kearfott Division, General Precision, Inc., is designed 
for an Army ground-to-ground missile. According to Kear- 
fott, the decision to go to titanium (Ti-6A1-4V) was based 
on an analysis program that generated the following com- 


parisons 


e Weight reduction “Use of titanium in place of stain- 
less steel in all structural members of the valve results in 


a weight reduction of 28% (4.8 0z).” 


e High strength-to-weight ratio “Use of titanium in 
place of aluminum and stainless steel results in a smaller 
valve, without sacrificing the rugged construction essential 


to high-pressure hydraulic components.’ 


VOI-SHAN: “. . . hundreds of thousands of 
titanium fasteners per month." 


The mailed fist of the SAC is virtually held together by 
titanium fasteners . at tremendous savings in air- 
frame weight. An estimated 100,000 titanium fasteners 
have replaced steel in the B-S2G and in the “Hound 
Dog” -carrying B-52H. The weight-saving is approxi- 
mately 800 pounds per airframe. 

Titanium grade Ti-6AI-4V, used in most of the B-52 
titanium fasteners is 43% lighter than steel and is heat- 
treatable to a tensile strength of 160,000 psi. In addi- 
tion, it has superior fatigue resistance and atmospheric 


corrosion resistance. 
“... easily maintaining tolerances . . . of 0.0005" 


Voi-Shan Manufacturing Company, Culver City, 
California, fabricates from titanium three major pro- 
prictary fastener types used in the B-52 Hi-Shear 
rivets, Lockbolts, Hi-Torque bolts, as well as standard 
hex heads. 

Here is what Voi-Shan reports. According to Mr. 
Tom Harker, Chf. Mfg. Engineer, “Titanium’s ease 
of machining and other fabrication characteristics have 
enabled us to produce hundreds of thousands of tita- 
nium fasteners per month. Quality is high, too. For 
example, we are easily maintaining tolerances on bolt 
bodies of 0.0005-in. It's all a matter of proper technique.” 


<@ KEARFOTT: “. . . better machining . . . faster running time...” 


e Low thermal coefficient of expansion “Use of tita- 
nium eliminat langer of loosening shrink fits at ele- 
vated temperat would occur if stainless steel or 


% 
aluminum part mployed. 


e Corrosion resistance 


rosion resista 


Use of titanium provides cor- 


to or better than stainless steel.” 


@ Machinability use titanium is highly machin- 
able, volume tion is easily maintained. For most 
machining of tanium shows better performance 
than type 32 teel. By utilizing high-powered 
machine too proper speeds, faster running time 


was achieved 


... helped us overcome... 
turbine wheel distortion . . . 


RAYTHEON: 


Raytheon ¢ prime contractor for the Army’s 
HAWK M m, switched from steel to titanium 
grade Ti-SA Sn in the manufacture of its turbine 
wheel wi the missile’s electrical power unit. 
Operated rpm in temperatures up to 1300°F, 
turbine wi formance was previously hampered 
by deflecti blems 

Neil Cu Project Engineer, says, “Titanium’s com- 
bination of ht weight, high tensile strength and 
at high temperatures, gives us the 
tortion caused by build-up of high 


ring Operation.” 


dimensior 
solution t 


centrifus 


SCHELLENS-TRUE: “. . . able to reduce our 
machining price appreciably . . .’’ 


poration, Ivoryton, Connecticut, 

volume | of turbine wheels such as the Ray 

theon HAWK 
for titani nanufacturing standpoint 

Vice P1 t E. P. Schellens says, “Since Raytheon 


unit shown, reports a preference 


changed fre s Steel to titanium for its turbine 


ble to reduce our machining price 


maintaining tolerances to 0.0002-in. 


wheel we | 


appreciably 
and meeting ry schedules.” 





APACHE. World's most popular executive twin. Carries 4 


AZTEC. Newest, fastest, larger Piper executive plane 
roomy cabin. Cruises over 


or 5 passengers in big. quiet, 
170 mph; has cruising range of up to 1250 miles. Powered by 


Cruises over 200 mph with five passengers, in luxurious 
comfort. Powered by two 250 hp Lycoming engines. Selected 
by U.S. Navy as utility transport. $49,500. 


PICK THE PIPER 
its YOU 


two 160 hp Lycoming engines. $36,990. 
das 
nee 


that s¥ 
A PERFECT PIPER FOR ANY BUSINESS OR PLEASURE PURPOSE 


THERE'S 


most widely 


COMANCHE 250. World's 

purchased high performanc 
engine business plane. Over 
with 250 hp Lycoming. Boasts biggest 
iest cabin in class. Holds Class 4 world dis 
tance record—7668 miles! $19,800. 


e singie 
180 mph cruise 


room 


r— TRI-PACER. Fastest inthe low-cost 4-place 
“~ field. Cruises 138 mph with new optional 
speed fairings. Combines most features to 


Tops for economical 


180 


cruises 160 


COMANCHE 

transportation 
180 hp Lycoming 
many advanced aerodynamic 
single-prece stabilator. H« 
6959 miles! $15,800. 


mph with 


Like Comanche 250 has 
features —lam 
ids 


nar-flow wing 


Class 3 record 


CARIBBEAN. Lowest cost 4-place plane 
> with 150 hp Lycoming. Has same fine 
features as Tri-Pacer, cruises over 130 mph 


Ideal for operators, flying clubs, business 


PAWNEE. World's first airplane designed 


solely for application of agricultural 


hemicals to go into volume production Com 
bines many special safety features. Has high 
dust or 


efficiency dispersal equipment for 


spray $8,995. 


SUPER CUB. Modern version of one of 
world's most famous airplanes. Trainer 
model has 90 hp Continental; 150 hp model 
widely used for patrol, mountain rescue, hun 


make flying easy—s:mplified controls, Hydra- 
sorb tricycle gear. $9,345. 


men. $8,795 — as little as $248 per month dreds of other uses. $6,145. 





PIPER AIRCRAFT CORPORATION, LOCK HAVEN, PA 
Please send me the following literature 

Comanche 250 

Tri-Pacer 

Caribbean 


WHAT PIPER SUITS YOU BEST? 


See your Piper dealer in the Yellow Pages 
or check the brochure you wish. 


PIPER 


AIRCRAFT CORPORATION 
LOCK HAVEN, PA 


Super Cub 
Pawnee 
{) All models 


Aztec { 
Apache 
Comanche 180 


NAME 
ADDRESS 
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Helicopter Triples Missile Site Coverage 


Ft. Worth, Tex.—A major constru 
tion contractor in the USAF strateg: 
missile base program is tripling th 
yacity of kev pe 


dails UUPervisors Cc 
time use of th 


sonnel through fu 
compan own he licopter 
Western Contracting Corp Sioun 
City, lowa, experience with its thi 
ce Bell 47G-2 l rooper helicoptes 
been so favorable that it recently 
purchased four-place 47] Ranger to 
rovide even greater flexibility and speed 


} 
I] 


for management and UPETVISOTS IN Se 
ing that work on the 12 underground 
hard-site Convair Atlas missile station 
it is building under a $27 million con 
tract from the | of Engineer 
on schedule 
Western's experiet significant in 
that it indicates how rotarv wing au 
craft can play a vital role in a critical 
defense ar 5] of which are under 
government and 
civilian critics because of slippages, pa ‘ knee, 
ticularly in base mstruction and acti . As ae oe 
ition. How m any helicopters are al PILOT Bill Keller accepts a priority part for delivery to one of 12 Atlas sites. System mini- 
ready being used by other contractors mizes breakdown delays in construction. Below, helicopter arrives at site. 
themselves or on a charter basis is un- 
known, but there is a strong probability 
that a good-sized market exists for cx- 
tended use of these aircraft in this area, 
vith requirement bound to grow over 
he next five vear Atlas and ‘Titan sites 
tremendous construc- 
nt of Minuteman, 
for many mor 
missiles than the 
ndicates a strong 
isc Of rotary wing 
sing this construction 


. . 
ilso believe that 


nny leted, heli opt I 
it a high 
monitoring 

ites and pro 

n for critical 
ichciencics of 


hat some aspects 


i 


av be contracted 
than operator 
naturally isolated 


nt VIO har 
| for putting in Ippor t nt-supervisory personnel 
make it par with construction at a 
this long-te launching 
1 


ll the 

n simultancouslv, and a continu 

cated flow of change orders and other 

Lincoln, Nel 1 CH plications requiring almos 

iffing of work, personnel and 
| ught 


CTICHICE t dail 
cfhaencies in road mile 


fast transpor The probl 
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BENDIX CAPACITORS COVER A FULL TEMPERATURE SPECTRUM 


ALL FEATURE THESE IMPORTANT ADVANTAGES: 


Environmental resistance 
No voltage derating 


Under 125°C.— Specials 

e Size and weight reductions at high 
voltages e Drift —.25% « apacitance 
hange typical from 95°C. to 
High I. R 1500 
negohm X microfarads typical at 
25°C. e Solid impregnants—no 


iquid leakage. 


L256". « 


125°C. to 200°C.— Available soon 
« .001 to 6.0 mfd., 200 V to 3 KV, 
specials to 10 KV. e Molded end 


metal housed: tubular and rectangu 


Wide voltage range 
Solid impregnants 


High I. R. 


lar e Size and weight reduction 


over plastic film and stacked mi 
types, particulariy at high voltages 
e Drift—1 
from 55°C. to 
50 megohm X micro 


Proved 


capacitance change 


typical 200°C 
e High I. R. 
farads typical at 200°C. e 
in 4 years’ usage. 
200°C. to 315°C.—In production 


e .05 to 4.0 uf, 600 V and upe Drift 


capac itance change typi il from 


For full details, write: 


Scintilla Division 


Sidney, New York 


Wound mica papers 


Radiation resistant 
Exceptional stability 


55°C. to +315°C. e High I. R 
10 megohm X microfarads typical 
it 315°C. e Nothing smaller at 
15 

315 C. to 400°C.—In development 
150 V and 6006 V 
change 
126°C 


e .OO1 to 6.0 uf 
e Drift—5 
typical from 55°C. to 
e High I. R.—1 megohm X micro 
farad typical at 400°C. e Prototype 
Only 


capacitance 


ivailability e inorgani 


materials used 








Charter Contract 
Mesa, Ariz.—A charter helicopter op- 
erator here, PDQ Helicopter Airways, 
has taken Bell 47G-3, 


which it will use to handle a one-year 


delivery of a 


contract from contractors building an 
Atlas missile site at Walker AFB, Ros- 
well, N. M. The contract, which has a 
renewal option, will provide contractors 
with the aircraft, a pilot and necessary 
maintenance and approximately 100 hr. 
monthly utilization. 

involved at the 
Roswell site include: Macco, Raymond 
International, Kaiser and Puget Sound & 
Drydock. 


Construction firms 











company’s attention early in the project. 
“Management peopl 

everywhere at once 

manager Malcolm G 


“It was impossible.” 


nec at d 
issistant project 
Schaller 


Company cxecu- 


were 
said 


tives started feeling the grind of being 
in automobiles up to 10 to 12 hr. a 
day and became frustrated with the im- 
possibility of handling the problems in 
the limited time availabk 

Western purchased the 
Bell in mid-July. The 
cut in-transit 
contractor estimates, 


47G-2 from 
helicopter has 
two-thirds, the 
which means that 


time by 


getting a saving of SO 
1 week. People 
visiting sites in the rotary wing aircraft 
can visit as many as cight in a single 
day and of the 10 hr. the man is 
away from the office he is spending only 
some two-and-a-half hours traveling, giv- 
even ind-a half 


ige would 


the company i 
top management hours 


ing him an average of 
hours on-site. The same cover: 
have 
davs by al 

Western expects that its first heli- 
re than pay for itself in 


taken contracting personnel three 


copter will m< 


I 
one veat 
Important fact 
] 


copter cuts ¢ sn 


of he li- 
toppages 


vcr manage 1 inspections 


taking important 
SAk or Corp 
the 


rottine 
gctting 
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small parts to a site in a hurry. W 
two Bells available, one will be 
primarily by Travis and the other 
Schaller 

The craft normally land on th 
of one of the site excavations after 
ing the passenger a quick low-level 
of the entire On la 
the project staff man goes into 
ence with the site foreman. How | 
he stat what need 
be done. The visits run anvwher 
30 min. to two hour Often 
stop the heli makes i 
been scheduled 
ill on the 
ting the 
in head fo 


comple 


operation 


depends upon 


| opter 
om if has 
quently there is a < 
another site requ 
ind he 


immediately on 


assistance 
area 
busine 
Helicopter maintenance is perf 
Lincoln’s Union 
sonnel of Lincoln Aviat 
sion of 
that the 


mmission rate 


it might at 
by per 
stitute under super 
Keller He note 
had a 99% in- 
mer and weather has caused gr 


only thus far. 


PRIVATE LINES 


once 





Lake Aircraft Corp., Sanford, M 
has sold three of its Lake Amphil 
single engine planes to the Thai 
Police Department for bush 
work and is negotiating for other 


n the Far East. Companvy is starting a 
econd production facility at Man- 

hester, N. H., where it has taken over 
the municipal hangar in return for 

perating the field, according to John F. 
Straver, president Straver 
duction, now 60 planes a year, is aimed 
it up to 150. 


Savs pro- 


Newark Air Service will handle Aero 
Commander maintenance under con- 
tract to Air Carrier, which has taken 

1 domestic dealership after handling 
Roy Gardner, of 
Acro Design & Engineering, helped set 
p the maintenance program at New- 
k Air Service. 


plane overseas 


Beech Aircraft Corp. has established 
1 Marketing Division, headed by Wy- 
man L. Henry, vice president, to direct 
vorld-wide merchandising and market- 
ing of Beechcraft commercial airplanes 
ind products. John F. Allen has been 
named manager-product development, 
ind Paul E. Allen manager-parts and 

vice operations. 


Hiller Aircraft Corp. has sold a Hiller 
12E helicopter to the Government of 
Chiapas, Mexico’s southernmost state. 
Sale is the sixth in Mexico. 


Piper Aircraft Corp. has delivered the 
first of 20 Aztec twins to U. S. Navv 
for general utility use. Plane has been 
lesignated UO-1; delivery will be com- 

ted in October. 
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U.S. Business & Utility 
1960 


Aircraft Shipments 





Make & Mode! 


Aero Design 500 
SHOE 
720 


Beech Super 18 
Mode! 33 Debonair 
Model 35 Bonanza 
Model 90 T win-Bonanza 
Model 65 Queen Air 
Model 95 Travel Air 


Callair A-5 
As 


Cessna 190 

172 
175 
180 
182 
710 
310 


Champion 7EC Traveler 
7FC Tri-Traveler 
7GCB Challenger 
7IC Tri-Con 


Mooney Mk. 20 


Piper PA-18 Super Cub 
PA-22 Tri-Pacer 
PA-23 Apache 
PA-23 Artec 
PA-24 Comanche 
PA-24 Comanche 
PA-25 Pawnee 


Totals 


Number of Units Net Billing Price 


$9,835,000 








Note: In period January-July 1960, U. S. busin 
aircraft having a total net billing value at tt 
value totaling $78,542,000 in the same per 





£ $96,433,000, compared with 4,634 aircraft with a billing 


y aircraft manufacturers have shipped a total of 4,919 














Orbits through space 


Professional-Level Openings 


SSOEMM 





SAFETY 


CAB Accident Investigation Report: 








Lack of Pilot Vigilance Blamed 
In F-84F, Piper PA-22 


Collision 


we field 


Southern Boundary 
\ft © D et 1¢ ‘ 


+ 


oe 
Sa 


Mansfiel 


ondu te 


< 
> 


ial 
--& 
¢.. v2 
gno24 


o\S' 
50 


Nw 


SIGHTING ANGLE t 
a 
Sqe 8) 
t \ 
Standard based igi 
ides are above me 


ROBABLE FLIGHT PATH OF PA-22 
DIAGRAM shows probable flight pat! 
which are ¢ sve fleld 


ROBABLE FLIGHT PATH OF F-@4F 
2,800 ft. south of Mansfield Munic 
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ipproa 
the 


elevatic 





\irport, Ohio, fatally injuring both PA-22 


22 pilots. 


167 


Piper PA-22 and F-84F which collided at about 





Rocket-Powered Ejection Seat for F-106 


Roc ket-powered ejection seat designed by Convair Division of General Dynamics Corp 


is being installed in Air Force Convair F-106 
rises clear of the cockpit and rotates 


catapults the seat clear of the plane 


Seat 
then 
Pilot 


Delta Dart all-weather interceptors 
so that the pilot is lving on his back. Rocket 
permitting bailouts at speeds up to 1,500 mph 
triggers the system by pulling a D-shaped ring between his legs 


ft H 


t detormation and 


vings, Cabin area, en 

and the F-S4I 
ift fuselage, and 
view of the 


that 
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nrc 


’ 


ipproxunatel 3 am. from 
i southwesterly direction. At that 
the formation flight was about 34 m 


rth of the tower 


Conclusions 


| nclu the veather 


Boar 
in this a 
ind the line 

raft to the other wa 
n f flight The | 
ith pilot r tl 
to mamtam a 
Altho 
adequate oppor 
ind avoid one anothe 
the Board concludes that CI \ a“ 
xercising the prope fyit H 


ollision avoid 


urcratt 


Flight Personnel 


“a 
ludes that the 


format 


“It's toasty 
with my 
electro-flex 
_ heating 
blanket” 


Cause 


‘We are specialists in molded-to-st 
heaters, with and without inte 
insulation and temperature 


ner 


Contact... 


ELECTRO-FLEX CORP. 


443 E. Alondra Bivd Garden 
FAculty 1-4350 
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sate ‘ PES a 
Sad cath 8 9a wer 
Published by the Flight Propulsion 
Division of General Electric in 
Cincinnati, Ohio / SEPTEMBER, 1960 


FPD NEWS offers istest information om openings throughout the Division to 
mteresied engineers and scientists Techercal information and sews relist 
ing to current projects will iso appear trom tome to time im this column. 


Commercial Engine Programs 
Spotlight Opportunities in 
Customer Service 


Flight Propulsion Division's growing com- 
mercial jet engine business is sparking 
expansion of dynamic Customer Support 
Teams 

Organized on a 1 to 1 basis for each 
airline flying G.E. powered Convair 880's, 
a typical team consists of a key man and 
a factory group at the Evandale plant, and 
an Airline Engineering Supervisor with his 
field group at airlines headquarters, main- 
tenance stations and overhaul facilities 

Keeping the customer's aircraft in oper- 
ation often calls for fast application of 
intense engineering ingenuity, particularly 
when unexpected service problems arise. 
As a result, our units have the organization- 
al flexibility, authority, and open-line com- 
munications necessary to get the job done, 


Positions Open on New Teams 
for Engineers Experienced in: 
Performance Analysis « Test and Evaluation e 
Airline Service Engineering ¢ Engine Maintenance 


Operations Engineering 


Openings in other FPD components 
call for experience in: 
Commerc 


al e Appl 


Sales Engineering ations 
Engineering — Commercial e Engineering Compu- 
tations e Compressor Design e Turbine Design 


e Controls and Accessory Design 


Write informally, or forward your resume 
in confidence to Mr. Mark Peters, Dept. 


64-WL, Bidg. 100 
FLIGHT PROPULSION DIVISION 


GENERAL @@ ELECTRIC 


CINCINNATI 15, OHIO 








WIDE RANGE OF BENDIX 


TEST EQUIPMENT AND FACILITIES 


for on-the-ground “Flight Test” 


To the field of support equipment, Bendix brings 
broad, practical experience in designing and installing 
complete test facilities, environmental laboratories, 


hydraulic and pneumatic power generating facilities. 


Below are but three of many examples of 
equipment Bendix is building to check operational 
readiness of propulsion control systems and accessories, 
pumps, hydraulic and pneumatic components, and heat 


exchangers. 


é we 
pere 
eeooe 
~>~@ee 

ghee @887%8005 

eoee a a a 


i eae 





MA 
LEE 


Pneumatic test stand: This o; 





, 


Propulsion control 
system chec 
Bendix univer 
turbine fuel contr 
tem test stand can 
idapted to test 
and calibrate a wide 
range ol 1 
propulsion 

system cor 


Modular plannin 
Facilities designe 
and built by Bendix 
include dynami 


+ ¢ 


est 
equipment complete 
with data plo 

and monitoring 


tting 


y 
B 


For complete det S, write 


ating environment sim 
wide variety of altitude 
ponents for aircraft, 
craft applications 


BeN DUA SUPPORT eQUIP MeN] 








SOUTH BEND, IND. 


ilator checks 
sensitive com 


missile, and space- 


ay. 








green instrument certificate. He had ap Company flight records indi 
proximately 3,500 flying hours, ot which — the pilot, Capt. Eugene O. Stre 
about 300 were in the F-84F. Capt. Lewi was overdue a mandatorv p 
held no certificate issued by the FAA chec] : 
First Lieut. John A. Walter, age 26, wa Thes record iso nd 
1 member of the 164th Tactical Fighter y aie i 
Squadron and was assigned as a pilot. Lieut Strouse “ hief pilot for Re 
Walter poss ! a commercial pilot cer taken a f the phy ical exa 
vith single-engine land and instru prescribed at six-month 

He also had a military rating 

t. Waiter had a total of ip Avenc 

j fiving hours, of which But CAB in 

im the F-S41 Strouse ical w 

Mar. 2¢ 195 ind that th 
iccording toa local ophthalm 
the Eve Research Foundat 
Bethesda Md va rit 


glaucoma a 


line captains br 


1D, was operated by Stad 
on a lease-purchase agree 
maintained in an air 
n accordance with factor cast 

The aircraft was The Reeve 

lio and all appr 24. 1959 

Althoug 

ted by 


Pilot Blamed in Crash 
Of Reeve Airways C-5 “5 4 


W ashings rton—( 


Boeing Contracts for Navy Hydrofoil Patrol Craft 


Artist's concept shows 110-ton, 115-ft. hydrofoil patrol craft to be built by Boeing A 


Co. for anti-submarine operations under a $2,082,000 Navy contract. Subchaser 
3,000 hp. gas turbine engines until the 


out of the water with the power from its two 
Desi 


free, then skim at 45 kt. or more, borne only by its hydrofoils in the water 


templates operations up to 250 mi. offshore. Boeing won contract in competiti 


11 other companies 


AVIATION WEEK, September 19, 1960 


how 
would 
you 
use 


one of the largest 
privately owned facilities 
in the nation 
for 
research and development 
of your 
csr? 


phone... 


. Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 
NA 3-1621. 

Or write for Brochure. 


Kay 


HAMILTON STANDARD 


DIVISION OF 


UNITED AIRCRAFT 
CORPORATION 


WINDSOR LOCKS, CONNECTICUT 
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“Long-range planning for advertising?” 


“*Certainly,’’ says William E. Hill, managing partner of the 
New York management consulting firm, William E. Hill & 
Company, and he explains in this message why planning a 
company’s future must include marketing along with products 
and processes. 

“Half the research and development ever done in this 
country has been since 1955. This rapid acceleration in 
technology is having a tremendous impact on the conduct 
of specific marketing functions such as product planning 
and advertising. Many companies are rightfully con- 
cerned about the increasing emphasis on product and 
process innovation, the threats of product obsolescence, 
and the requirements of complex market development. 
And still a greater research effort is forecast for the 
1960's, with R&D expenditufes projected to reach an 
estimated level of $25 to $30 billion by 1970, compared 
with a present rate of $12 billion 

“The capacity of your company to prosper during the 
next ten years of undoubtedly swift change—to realize 
the period’s profit opportunities—may well depend on 
your creative marketing and technology. A 5 to 10-year 
long-range program, that anticipates product and mar- 
ket opportunities and threats before they develop, can pro- 
vide the advance and imaginative plans and action for 
competitive leadership in domestic and foreign markets. 

“Such planning is providing valuable and confident 
insight into the future requirements of advertising and 
its companion marketing functions. When projected in 


relation to a company’s growth program, many a cur- 


rent advertising program and budget ts inadequate for 
the next 5 to 10 years. By t planning process you can 
optimize advertising’s future role in marketing—and 
establish the major contribut at sound advertising 


r 


can play in capitalizing on the new markets, new tech- 


nologies and new management s of the 1960's.” 


ASSOCIATION OF INDUSTRIAL ADVERTISERS 
271 madison avenue + new york 16, n. y. « telephone murray hill 5-89217 


An organization of over 4000 
CHICA Cie 
MONTREAL, Que., > 
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Success-proven in 200 missile flights! 


GAS PRESSURE REGULATORS 


from Reaction Motors Division of THIOKOL 


a ; 

products OTS DEP! RMD Precise outlet pressure con- 

( OMPONE trol independent of inlet 

, , pressure and flow demands 
High capacity— handling 
large flow rates at pressure 
differentials as low as one 
hundred psi. 
Can be provided with shut- 
off feature. Regulator can 
operate as high pressure 
shut-off valve. 
Safe. No external bleed 
Flight-type, lightweight, 
compact construction— 
ibout 4!4 pounds). 

Controlled overshoot. 
Single-stage reduction. 
High dynamic (100 millisec- 
ond) response. 
Used on Redstone, Thor 
and other missile systems. 


maintain precise downstream pressure in critical flight systems... 
independent of inlet pressure and flow demands! 


“light performance with never a failure. The record INLET PRESSURES 3500 PSI TO Wii HIN 100 PSI 
Flight perfo “sede h never a failure. The reco OF SELECTED OUTLET PRESSURE 
proves RMD Gas Pressure Regulators capable of OUT RESSURES 25 TO 350 PSIG 
: . TEMPERATURES ~65°F TO+200°F 

accurate operation Over a wide range of environ- FLOW RA UP TO 1200 SCFM (Nitrogen) 
tal temperatures. inlet and outlet pressures and 3A HELIUM, NITROGEN, OXYGEN 
mental temperatures, inlet and outlet pressures a ee Gat 


flow demands. Versatile, compact—they are avail- ‘7 AS CLOSE AS 2 PSI 
able for either tank or in-line mounting... may be Modifications of foregoing characteristics 
obtained off the shelf for use in systems with the can be obtained, or special designs developed 


following requirements: to meet your specifications. 





Explosive actuated Universal Fiuid Coupling Disconnect-Check valve 


Venturi shut-off valve 
on-off valve 





Reaction Motors Division 


For complete information, contact | Th a he of ‘ 


CHEMICAL CORPORATION 


Ford Road, Denville, New Jersey 





Shaping the future - 


Lock heed’s 
Program 
Diversification 


We are in an era when methods, materials and machines 
must meet the complex systems characteristic of tomorrow’s 
air/space vehicles. Lockheed’s diversification extends from 
space and atmospheric vehicles to studies of dangers lurking 
at ocean depths—and how to protect against them. 

Such projects start a chain reaction of creativity. They pro- 
vide new challenges to men of vision. Here are examples of 
Lockheed’s programs that range from research to final devel- 
opment and production 


REENTRY STUDIES pertaining to landing manned 


space vehicles from orbit or edge of space glide path. 


INFRARED STUDIES for advanced systems and 
subsystems for missile and aircraft detecting, tracking, rang- 
ing, and eventually surveillance. 


MACH 3 AIR TRANSPORTS operating from 
present day airports would cruise at altitudes of 70,000 feet 
or higher. 


ESCAPE CAPSULE developed under U.S.A.F. spon- 
sorship to enable pilots of tomorrow’s ultra-high performance 
aircraft to escape safely. The capsule will allow the pilot to 
escape at extremely high altitudes and speeds. Control sta- 
bilizers, a small rocket engine and survival equipment assure 
the pilot’s safe return. 


ANTI-SUBMARINE WARFARE systems studies 
to develop new techniques for neutralizing the submarine 
menace. 

NEW RESEARCH CENTER dedicated solely to 
advanced research on atmospheric and space flight. Partially 
finished now, the new multimillion-dollar center will house 
most of the Division’s research facilities. 


SCIENTISTS AND ENGINEERS of outstanding 
ability are invited to investigate opportunities offered by a 
company that always looks far into the future. Openings are 
available in: Electronics systems; automatic controls; servo- 
systems; antenna research; electronics research; physics — 
photoconductivity, solar, infrared; flight test instrumentation. 

Please address your inquiry to: Mr. E. W. Des Lauriers, 
Manager Professional Placement Staff, Dept. 1109, 2406 No. 
Hollywood Way, Burbank, California. 


LOCKHEED 


CALIFORNIA DIVISION 
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ADVANCED OPPORTUNITIES FOR SENIOR ENGINEERS 


Bendix-Pacific | » North Hollywood nia, as a member of } x Corporation "EAGLE" Develop- 
ment Team, is a major contributor to the Navy's newest air vir A e E."" This weapon system is a second 


generation air-to-air Fleet Defense System and offers challenging tunities to the creative engineer. 
ADVANCED POSITIONS ARE OPEN TO MEN WITH BACHELOR, MASTER AND DOCTOR DEGREES IN 
ELECTRICAL AND MECHANICAL ENGINEERING WITH EXPERIENCE IN ELECTRONIC CIRCUIT DESIGN AND 


MECHANICAL PACKAGING. OTHER HIGH-LEVEL ELECTRONIC ENGINEERING POSITIONS AVAILABLE 





Plea sé@ Se 


W. C. WALKER, Bendix-Pacific Division 
ENGINEERING EMPLOYMENT MANAGER thee hg le 
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NATIONAL The Advertisements in this section include all employment opportunitiecs—executive, management, 
technical, selling, office, skilled, manual, et« 


OVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
fg — Part Time Work Selling Opportunities Offered labor Bureous 


DISPLAYED ——RATES——— UNDISPLAYED 
The advertising rate $32 t : f n other $2.70 per line, minimem 3 lines. Te Seure advance payment count 5 average 
than a contract basis F 0 te soted on rejuest words as a line 
Position Wanted Ads are % of above rate 
An Advertising inch is i %” tic olun . Bex Numbers counts as ine 
t0 inches to a page Discount of 10% if full payment is made in advance for 4 conseout 
nsertions 
Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N.Y. 36,N.Y 


Subject to Agency mmi ss 








POSITION VACANT 





Our client is 


TEST PILOTS = (22 =e 
for SIKORSKY HELICOPTERS nathan ‘Ase 


Sikorsky Aircraft would like to review applications for positions as test 
pilots. These positions involve production testing, cross-country and other Lodester Pilot. ATR. 9 years executive expe- 
e ‘ tesume n request , ee" . 


required helicopter test flying. They may eventually lead to engineering n Week 
or experimental test flying Pilot. USAF. airtine; age 30; employed ex 
t ale " bre } par b De e 


QUALIFICATIONS Europe o Tati Ame ca. Resum 
1800 hr. Accident Free Comm. inst. Age 25 
yalified T-6. T-28 CNV DC-6, pe 


Prefer college graduate or equivalent. Engineering degree 
desirable igh > will « 
WW 


ut 
s} 


FLT 
Total of 1,000 hours first officer time in all aircraft is re- availabl gle. 


We a lept rw \ 


Must have a minimum of four years as an aircraft pilot : 
Navigater 8000 has all types. areas 
‘ ngle rn 4 \ ate-bu 


quired 
Airtine Captain Desires Permanent Position 
: \ge I e Ka \ 


Must have at least 500 hours first pilot time in Sikorsky heli- " 


copters 
Must have current F.A.A. certificate with commercial license and 
helicopter rating 


Helicopter instructor and instrument ratings as well as third Nea PW-529% Aviation Week 


ATR 12.000 accident free hours 


ary and a ne 


class radio operator's license are desirable Wertd- 

ex Desire 
lf you believe you qualify, please send a complete resume (telling how your flyir itior ale opre entat ° sdeale 
requirements) to Mr. Richard Auten, Personnel Department at Week . ” 


experience meets our 
Corporation Captain desires change 
Conva ™m } ‘ 


SIKORSKY AIRCRAFT a Rag 


Division of United Aircraft Corporation Flight Engineer currently qualified on 749. 
{9 1c pDc.6r me 


9G and 
Stratford, Connecticut 


hour A&E and Commercia P 
Immecdiat le W A ept foreign 
Ma ed Resume on 
Aviation Week 














ENCYCLOPEDIA EDITOR aaa {hte publication MEER 


excellent opportunity for man with aca end to o . 

demic or journalistic background in phy mW y , ENGINEERS ? 
sics-engineering who wishes career in H F \ 

publishing. We are looking for a perma aad al bad 


nent Encyclopedia Editor to rewrite articles ‘ 

and handle liaison with top men in the An employment advertisement in the 

academic and industrial fields. Unusually EMPLOYMENT OPPORTUNITIES SEC- 

attractive working environment in Char POSITIONS VACANT TION il hel find th 

lottesville. Virginia, the perfect setting for we e'p you tin © engineers 
inexpensive, time 





gracious living in a University atmosphere 
Liberal benefit program and relocation Lafayette, La : 
eupenee Glowenee saving method of contacting competent 
Aircraft Mechanics—A & P and Sheetmetal personnel for every engineering job in 
Please send resume and salary requirements to Mechani« experienced mer n either field P . . 
| repel Ty ye Sslantic Aviation Sake the Aviation industry. The all paid cir 
McGraw-Hill Encyclopedia of Science & Technology \ Teter N Attn. B culation of AVIATION WEEK offers 
Box 3757 University Station Pa \ 
Charlottesville, Virginia you an opportunity to choose the best 


Helicepter Pilots: Employment opportunities you need It's an 
VA te Pe pte I 


eum He 


qualified men available 





Aircraft Radio Technician — Experienced 
“oe PBC OA By tes sei defi For rates and information write 


REPRESENTATIVES WANTED Attn. Bill Pateiel , . « 


Manufacturer of electro-mechanical and electr« P o.8 a 
hydraulic servo components wants reoresentatior Research Analyst College degree transper- Classified Advertising Division 
: ma pref i “ ' 


in Metropolitan New York City. New England 
Chicago and midwest areas. Please write includ erre te eco 
ing area desired. size of firm, technical experience ’ tist cco ting degree : AVIATI 
and lines currently being handied i mir two » rline ¢ y 
SERVOTRONICS, INC 2 , u ww York tior 
a air Suflele 25. New York ; nd ry « “d to P.O. Box 12 New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 











re 
DEVELOPMENT POSITIONS 


LIQUID) PROPELLANTS ENGINEER — B.S 
Chemistry or Chemical Engineering, 2-5 
years experience working with storable 
liquid rocket propellants. Responsible for 
establishing handling techniques and sofety 
measures. Capable of performing analyti 
cal chemical control on propellants and 
establishing compatibility of moterials of 
construction in utilization of propellants 
BEARINGS AND SEALS ENGINEER—M.S 
desirable, 8.5. mandatory, M.E. preferred, 
practical experience is a necessity. Cap 
able of heading up a program aimed at 
designing and developing dynamic seals 
and fluid film bearings, also static and 
dynamic seals to be incorporated in hy 
dravlic pumps, motors and valves The 
program will include advanced designs for 
future applications involving high tempera 
tures, high-speeds and low lubricity fluids 
VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORP 
Administrotive & Engineering Center 
PO. Bex 302 Detroit 32, Michigen 











"Put Yourself in the 
Other Fellow’s Place” 





TO EMPLOYERS 
TO EMPLOYEES 


Letters written offering Employment 








or applying for same are written with 
the hope of satisfying a current need 
An answer, regardless of whether it is 
favorable or not, is usually expected 
MR. EMPLOYER, won't you remove 
the mystery about the status of an em 
ployee’s application by acknowledging 
ill applicants and not just the promis- 
ing candidates 
MR. EMPLOYEE you, too, can help 
by acknowledging applications and job 
offers. This would encourage more 
companies to answer position wanted 
ids in this section. 
We make this suggestion in a spirit of 
helpful cooperation between employ- 
rs and employees. 
This section will be the more useful to 
ill as a result of this consideration. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd St., New York 36, N. Y. 











SvSTEmMs 
ENGINEERS 


TECHNOLOGICAL 
VERSATILITY 


... the dominant qualification 
for systems engineering at 
General Electric's Ordnance Department 


The growing systems engineering activity at the Ordnance 
Department requires technical generalists in the true sense of 
the word...men who can begin with an unstructured idea and 
by applying sound and perceptive understanding of many tech- 
nical areas, develop the concept of a feasible new system. They 
must have the ability to understand the operational capabilities 
and limitations of the entire complex of equipments and sub- 
systems from which they will evolve a particular system. State- 
of-the-art advances must be tored continually and examined 
with a view to deciding how their inclusion within a system 
matrix will affect its final operational parameters, as well as its 
cost and time. To verify the ecisions, these systems engineers 
often construct and operate various mathematical models and 
simulation vehicles. The f recommendation of what system 
to build and how best t | it is the principal product of 
systems engineers at Ordna However, their responsibilities end 
only with final test, evaluat acceptance of the on-line system. 


Expanding its work in suc ital systems areas as missile guid- 
ance and fire control, antennas, directors and underseas weapons, 
the Ordnance Department ittsfield, Massachusetts, has a 
number of openings for technically versatile engineers. 


Please forward your inquiries, 
including salary requirements to: 


o> | Ss 
3 lel Ww Mr. R. G. O’Brien, Rm. 64-WL 
F/ he + 


enenass* DEPARTMENT 


wv <f THE DEFENSE ELECTRONICS DIVISION 
"GENERAL @@ ELECTRIC 


100 PLASTICS AVENUE, PITTSFIELD, MASSACHUSETTS 
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EMPLOYMENT OPPORTUNITIES 


, _ aes 
v 
Gong rieers 


Immediate Openings . . . now at 
Metals & Controls - TI's newest 
division - for qualified Process 
Engineers with 3-5 years’ 
experience in the field of metals 
fabrication and bonding. 
Knowledge of exotic and refractory 
materials and high temperature 
super alloys important in 
developing methods for bonding 
and working composite materials. 
Degree in metallurgy, physical 
chemistry, or mechanical 
engineering required. Progressive 
TI employee benefits include profit 
sharing, educational assistance, 
semi-annual performance reviews, 
and relocation expenses. Starting 
salaries excellent. 


Contact: 
Mr. Andrew Staley, Dept 12. 


a INSTRUMEN 
‘ae cownrornmarT 
WETALS & CONT® S$ Div 








Immediate engineering 
Openings on 


MINUTEMAN, 
DYNA SOAR, SPACE PROBES 


LUNAR AND DEEP SPACE 
TRANSPORTATION SYSTEMS 


RECOVERABLE 
BOOSTER SYSTEMS 


LARGE CRYOGENIC 
AND SOLID BOOSTER SYSTEMS 


ADVANCED MILITARY 
AIR BREATHING VEHICLES 


These are issignments 
standing scope and challe 
open to engineers and scientists o 
all experience levels, fron 
unlimited, with BS, MI 

decrees in AF, ME and CE. Posi 


trons are availabie up t 


Heat Transfer, Ablation and 
Thermal Analysic 


Structural Dynamics and Analysis 
Structural Design Criteria 


Aeroelasticity, Flutter, Vibration 
and Loads 


and ho 
elled recreational 


famil 


1) Vr. W. B. Evans, 
ig Airplane Company, P.O 
3707-AV W.,, Seattle 24. Wash. 


SBOI EMM lr 








FOR 


INFORMATION 
About Classified Advertising, 


Contact 
The Me Graw- Hill 
fice Floavesl You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg 
JAckson 3-695] 
R POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
M. J. HOSMER 
CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4-580 
Ww. J. HIGGEN 
CLEVELAND, 13 
1164 Illuminating Bidg 
SUperior 11-7000 


WwW 86 SULLIVAN 





DALLAS, 2 
1712 Commerce St., 
Vaughn Bidg 
Riverride 7-51 i7 
GRANT 
DENVER, 2 
1700 Broadway—Tower Bidg 
Alpine 5-298! 
J PATTEN 
DETROIT, 26 
856 Penobscot Bidg 
WOodward 


HOUSTON, 25 
Prudential Bldg 
Holcombe Blvd., Rm. W-724 
JAckson 6-1281 
FENE HOLLANE 
LOS ANGELES, 17 
1125 W. 6th St 
HUnfley 2-5450 
w. C. GRIES 
NEW YORK, 36 
500 Fifth Ave 
OXford 5-5959 


H T. BUCHANAN—® P LAWLESS 
T W. BENDE® 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H W. BOZARTH H NICHOLSON 
PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 
P. PIERCE 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-460 


S. HUBBARD 
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separat 


i 
except ar 
ti ms TT} 
7 Zener 


upper sectior 


Saves welg 


reliability 


Work oneven more adv 


' 
heads is now 





IBM 


torr t 


! und } t¢ tf to 
Manager of Technical Employment 
IBM Corporation, Dept. 524U3 


590 Madison 


New York 22, 
MACHINES 


Avenue 
N. Y. 


under way at IBM N BUSINESS CORPORATION 





aso SEARCHLIGHT SECTION woven 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE 


The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request 


AN ADVERTISING INCH is meosured % inch vertically on one column, 


3 columns—30 inches—to a page 


$2.70 a line, minimum 3 lines 
average words as o 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 


To figure advance payment count 3 


PROPOSALS, $2.70 « line an insertion 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style 


BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12. N.Y. 36. N.Y 











FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED SENNINGER 
Executive Vice President 


Tel: TRiengle 7-341! Cable: Flytiger 


NOW AVAILABLE 5 
BELL DEMONSTRATORS 


Here is your opportunity to own a versatile 
economical Bell 47) Helicopter in excellent 
condition loaded with extras plush 
4-ploce interior used by Bell for com 
pany transportation and demonstrations 

serviced only by Bell personnel. Don’t 
miss this chance to save on a Bell 

Write. Wire or call 


Commercial Soles Manager today 


BELL Helicopter Company 
FORT WORTH, TEXAS 
Phone ATlas 4-3434 P. O. Bex 482-C 




















FOR SALE: COMPLETE 
ON MARK 


DOUGLAS A-26 


e Powered with low time 
Pratt & Whitney CB-16 eng 
Revers ng propelier 
Radar 
Steerable nose whes 


ntegrated — sht torr 


sys 
Ground and fi ght air condit 

Air step door 

Cruises 360 MPH at best altitude 
Immaculate interior 

Exce lent condition 

Available for immediate 

and demonstration 


- Ed Custe 
CONTACT . a Gas Co 


Omaha, Nebraska 
Call Wibster 7600 


OUTSTANDING TWIN-BONANZAS 
FOR SALE 
D-5@, 1957, T.T 


Cail Boston, Mass LOgan 7-8700 

















CONSTELLATION 1049-1 


For Sale or Lease 


Zero time S.O. on airframe & 
engine. Total time: 882 hrs 
Radar, comp. airline radio 


Like New 


CALIFORNIA AIRMOTIVE CORP. Dept. AW 


FOR SALE 
SPARE PARTS INVENTORY 


for 


C-46, DC-4, DC-6, 1049H 
Constellation Aircraft 


also 


WRIGHT COMPOUND 
3350-EA-3 Engines 


PRATT & WHITNEY 
R2800 €B16/17 Engines 


THE FLYING TIGER LINE INC. 
BURBANK, CALIF 
Coll or Cable, Doug Duly 
Tel.: TRiangle 7-3411 Cable: Flytiger 


EXECUTIVE DC-3 


RADAR-A-12 AUTOPILOT 
1830-94 Engines-—Excellent Condition 
FOR SALE OR LEASE—Will trade 
WILLIAM C. WOLD ASSOCIATES 
55) FIFTH AVENUE, NEW YORK 17, NY 
Tel: Murray Hill 7.2060 Cable: Billweld New York 








CONVAIRS 
Airline and Executive 
Several of Beth Availabla 
Convair Trade-in 
DOUGLAS DC-3 
200 M.P.H. Al2 Autopilot 
Tradeq Accepted 
DOUGLAS DC-6 
DC-6A DC-6B 


Finance of Lease 
Alvo Grumman Twin Geech and Leckheeds« in Stock 
Contact 


Frederick 8 Ayer & Associotes, inc 
250 Park Avenwe, New York 17, New York 














FOR SALE 
PBY. SA. Tow amphibian converted for 2 


W eek 
Beech D188. Collins and ARC radie with dual 


Ma 


For Sate Allison Model V1710. 1100 H.P 
é ne ! ect ‘ ‘ 


Vimale 


WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
the aviation field 





























Exceptional Executive 1956 £18 


Low Time Engines 
Excellent Electronics 
Available Immediately 





HIGH TEMPERATURE FASTENERS 
Eng reering Catalog Number 286 on request 
Manutacturers AN—MA.S.— &. 6 Digit Hardware 
SPECIALS TO YOUR SPECIFICATIONS 
Mercury air parts co., inc. 
9310 Weet Jeferson Bive.. Culver City, Catit 





Teleorhone—UPton 0.5923—Teletype—CVR CY 4138 
TOUGH SPECIALS 10 DAY OELIVERY 


7139 Vineland Ave., No. Hollywood, Calif 
Phones: POplar 5-6202 TRiangle 7-1564 





CALL Digby 9-3140 (NYC) 
Linden Flight Service, Inc., Linden, N. J 
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LETTERS 


~ + . . Aviation Week welcomes the opinions 
K pace Commu nical ions of its readers on the issues raised in the the motion stopping abilit 
magazine's editorial columns. iddress : The K \. 7 

rial in \ ~ N WerEK ae letters to the Editor, Aviation Week, ‘ ze 

Ie that =330 W. 42nd St., New York 36, N. Y. 

i Try to keep letters under 500 words and 

give a genuine identification. We will 

not print anonymous letters, but names 

of writers will be withheld on request. 
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KEY TO FLUOROFLEX-T APPL 





Coolant Lines 


Pneumatic Lines 
Vent Bellows 

Bent Metal Tubing 
Charging Lines 


Instrumentation Lines 


CATIONS 


Hydraulic Lines 


Ballistics Lines 


= 


=o. 


Chemical Fueling Hose 
Expansion Joints 
FLUOROFLEX-TS Lined Pipe 








BLASTOFF: S-R,xR_XR,...xRx! 


Success in a missile launching equals the product of the 
Reliabilities of thousands of components, multiplied by the 
unfailing dependability of —Rx. This last but important factor, 
an industry short term for Resistoflex, represents the most 
reliable hose and piping for the many pressure and fluid 
functions required for successful missile performance 


Fluoroflex"-T, the specialized Teflon® hose material developed 
by Resistoflex, combined with the original Resistoflex swaged 
fitting, assures complete dependability in hose assemblies. 


Facts of engineering importance: 
« Resistoflex has developed a portable swaging tool for 
attaching fittings in the field with factory-made reliability. 


« WADC has recommended the Resistoflex swaged fitting 
as standard for Air Force field assembly with tetrafluoro- 
ethylene hose. 


¢ Fluoroflex-T hydraulic hose for 3000 psi service meets mini- 


mum test standards of 250,000 impulse cycles in ail sizes from 


at all temperatures from —65°F. to +400°F. 


4’ through % 


e Fluoroflex products 


the best in Teflon—are non-aging, 


non-contaminating and corrosion proof. 


Insist on Resistofiex quality and dependability. 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 
CORPORATION 


COMPONENTS FOR HIGH- TEMPERATURE AND CORROSIVE SERVICES 
Plants in Roseland, N. J. « Anaheim, Calif. * Dalias, Tex. 
Sales Offices in major cities 


a Resistoflex trademark, reg. U. S. Pat. Of. 
Pont's trademark for TFE fluorocarbon resins. 
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UNIVERSITY MICROFILM INC 
STEVENS RICE Gs Hm 
313 NIST ST 

ANN ARBOR MICH C 


ESNA floating anchor cap seal nut 


will soon be probing 


outer space 


This Type A4040 floating anchor, base seal, capped nut h 
been selected to go along on the first manned space flig 


] 
aboard the National Aeronautics & Space Administrati 


Astronaut capsule. We can't illustrate this special application 


as yet, but we can tell you about the unusual performance wii Type A4040 


" 


characteristics of this new desig: 
Type A4040 is a self-locking anchor nut with a special 


“0”-ring in the base that provide n hermetic seal to prevent 


- \ 
loss of air pressure through seepage along the bolt threads. 
The stop nut h id captive inside the dome provides .020 incl up tow 
minimum radial iting action ¢t Low qui DOIT IT iatior £ . 


4 


in spite of sh misalignmet f bolt hole: iS eal ow 


1 , ' , 1 ' ‘ . 
tested before shipmer he seal is effective whether the bol he. 
"3 A2502 x 
is installed or not, and is n lestroved by rey dg bolt in - 


lations It will withstand vibration and temp rature variations Miniature A2506 
from .—70° F. to 400° F. 

The A4040 is a typical example of ESNA’s \ 
work on the special fastener pr 
are designing for the space age 


I 
Let us send vor 


Iblems faced by engineers who 


ymplete details on the wide variety of « ap 
seal nuts specifically designed for internal fuel tank fastenings 
to prevent seepage of volatile fuels: two lug (A2502) and its 
miniaturized equivalent A2506; one lug (A2507) and straight 


gang channel strips (G2500). Consider too, the access door 


design pode pr wided by bs a ner re of ELASTIC STOP NUT 
Cap seal nuts such as the one illustrated above and which 1s 

performing outstandingly in the integral fuel tanks of one of COR PORATION 

the nation’s newest jet liners. OF AMERICA 


Write . . . Dept. 854-725, Elastic Stop Nut Corporation, 
2330 Vauxhall Road. Union, New Jersey 





